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ERE is the most complete book on 
science and its practical applications 
ever published. Ic is impossible, with- 

ut seeing this great book for yourself, to get 

any true idea of its impressive size and its 
remarkably complete coverage of technical 
knowledge. Principles are clearly explained. 

Facts, formulas, tables, and data are complete. 

‘Methods of calculation are fully described. 

This vast fund of information has been pre- 
pared and organized by a plan that insures 
its usefulness and accuracy. Each entry is first 
explained in simple, broad terms that are easy 
to understand and which clarify the detailed 
and more advanced information which fol- 
lows, The great number of chars, photo 
graphs, and diagrams have been specially se- 
lected to make this book valuable as a refer- 
ence even in fields that are entirely new to the 
reader. 


More Than 10,000 Scientific 
Terms Arranged Alphabetically 


For the student, the hobbyist, the mechanic— 
for everyone who owns a home workbench oF 
who likes to work with his hands—this great 
volume supplies, for the first time, a single 
complete source of reference covering all the 
sciences. In fact, the ample cross-references 
make it easy to follow a complete course of 
study on any chosen subject. For the profes- 
sional scientist, the alphabetical arrangement 
‘of subject matter enables him to find specific 
information instantly, comprehensively treat- 
ed, and in the language he works with—the 
language of science. 


Answers Thousands 
of Questions 


Condensed within the pages of this great reference 
Froth and so arranged ‘hac chey are always af your 
Bogertips, are the answers to thousands of scientific 
questions—questions such as: 
How rayon is made. What is the coming televi 
system? How to survey a tract of land, How an 
Plane-beacon system works. How petroleum 
fricked ‘to, make ‘gasoline. How ‘sir’ conditioning 
1d your position at sea. How to 
‘How a diesel engine ‘operates, 
le of the storage battery. How 
wre constructed. How your ner- 
Yous system works—and thousands more. 
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A COMPLETE 
SCIENTIFIC “LIBRARY” 
IN ONE BIG VOLUME— 


‘The tremendous wealth of information in Van 
Nostrand’s Scientific Encyclopedia, if pub- 
ished in the ordinary way, would fill more 
than twelve average-size volumes. Here is but 
a brief outline of some of the subjects covered: 


chanics, luep 
feruments. Automobiles, airplanes, 
‘Steam, gas, Diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, 
railways—every subject thore 

ELECTRICAL ENGINEERING: Motors, generators, 
lighting, ‘radio, television — fully covered, clearly 
illustrated, 

CHEMISTRY: Elements — symbols, atomic weights, 
density, hardness, etc., occurrence’ ia nacure, meth 
od of production, manufaccure and use. Compounds 
fail Taformation, including manufaccure and use. 
Organic fully covered. Industrial prod- 
ucts, Agricultural chemistry. Food chemistry. 


PHYSICS: Energy, heat, light, sound, motion, pow: 

fr. Mechanics, electriciyy, SXrays—principles and 

Spplicatioas. 

MATHEMATICS: From fundamentals of sitet 
rough algebra, geometry, trigonometsy, and calcu: 

inss with special “mphas\s on practical ‘application. 

ASTRONOMY: Articles, chart, and photographs cov- 

drlag she entire subject. Sear map locater all impor. 

fant’ constellations. 

ZOOLOGY: The whole story of life from the tiniest 

Single-cell organiame up to man hissel 

Anatomy, circulatory system, nervous 

Systems, muscular tystem, skelecal’syacem,” excretory 
fem, Vitamins, hormones, Bacteriology. Drugs. 
iseases, symptoms, ‘diagnosis, treatments, 


The foregoing is only a pal lin of ce count 

Tenet Sables coveted. Vou wil ‘hed heccreds ot 

wach oe GEOLOGY, BOTANY, NAVIGATION, 

GHERHCALENGINEEIUNG. and, tn fuer any ape: 

Sal branch of vcene ht wch you wan! flocs 
co. 


EXAMINE A COPY FREE 


the Van Nostrand Scientific Encyclo- 
jolume for yourself, without expense 
jon. We will sead it to you for free examix 


ation. 


Prepared by Outstanding 


Authorities in Each Field of Science 


‘The high technical standing of the editors is = 
Zasurance of the authoritativeness aod the accuracy 
OF every statement, 


in One Great Book 
Twelve Big Volumes in One 


1200 ILLUSTRATIONS AND DIAGRAMS 
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‘Thar bundred 
part of the da 
an hour now 

Yes, and it kes even less gas to get there than the old 
"Model T" did—just about 4 gallons. 

Some day not long from now you'll be able to fy anew 
‘Craft. Then sou'll hegin to realive what moderw trans: 
portation really. is 

We've already built fying models of planes that will 
outperform anything in their class ... faster-Aving, more 
luxurious, finer in every way... planes that are safer 
Thecause of geeater built-in stability . . . planes that cost 
Jess to buy and less to fly 


to the city wed to take a good 
1g ago. But it’s only a little over 
raft 


In a word, the plane you have heen waiting for— 


Worlds Largest Builders of Side-by-Side Airplanes 
>» TAYLORCRAFT AVIATION CORPORATION - ALLIANCE, OHIO 


Airplanes-carry gasoline in rubber suitcases 


HEN the crew chief of a 
Consolidated Liberator” 

says, “Fill 'er up,” here's what 
they fill. These gas tanks are 
arranged exactly as in the plane's 
wings. They look like this be- 
cause they were designed to 
“eat” bullets and getaway with it. 
B. F. Goodrich makes them 
to seal so fast only a few drops 
of gasoline can leak out! They 
can take 50 calibre machine gun 
slugs, incendiaries, even small 
cannon fire, without exploding. 
The tank wall is the secret. 
It's sort of a triple-decker sand- 
wich of synthetic rubbers and 
fabric. Some of these layers are 
resilient enough to be pushed 
site oercheengh They ticing 

let goes throu; rin, 

ack in por afrk’epae © 
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Any hole still left ac this point 
is sealed by the very act of gaso- 
line starting to leak through. 
For one of the special layers 
(called the sealant) swells when 
gasoline touches it, and this in- 
stantly closes the puncture. 


B. F. Goodrich engineers 


nowledge of 
synthetic rubbers made all these 
possible. 

‘Many other Goodrich 
aircraft products reflect unusual 
synthetic rubber experience. 
Among them molded engine 
parts chee resist lf and stand ws 
under extremes of heat and cold; 


expander tubes for brakes that 
stop planes efficiently in the 
Arctic or the tropics; even the 
largest airplane tires are now 
made principally of synthetic 
rubber. 

They're part of a family of 
more than 80 rubber parts that 
carry the name B. F. Goodri 
wherever rubber flies. The B. 
Goodrich Company, Aeronau 

Division, Akron, Ohio. 


Styinay oftipharey 
B.E Goodrich 


FIRST IN RUBBER 
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Lockheed P-38 Lightnings — powered by Allison engines and 
originally designed as fighter planes —are now being used also as 
‘one-man bombers against the Japs. & When the two bombs — 

one ton under each wing —are released, the Lightnings continue 

in combat as fighters—a dual attainment 
made possible by the engines’ 
extremely light weight, less than 
one pound per horsepower,* 
which gives the plane superlative 
lifting power as well as speed. 

+ This extreme light weight 
—long the dream of engineers 
the world over—is a 
product of Allison 
precision and skill in 
handling metals — a 
precision and skill which will 
mark any product ever bearing 
the Allison name, 


A36.and P-51d—Mustons 
P.63—Kingcobra 


“Actual weight of Allison engine is 


14th. perbp. Allon war frit engine 
cf es than one Ib per bp. 
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DUPLICATING A GERMAN VACUUM TUBE (LBRMUL\KS 


Just behind the battlefront, a telephone system 
lay dead. The retreating enemy, hoping to return, 
had not blown it up, but had taken with them its 
vacuum tubes. To put it back to work, the General 
ordered 1000 new tubes — spot delivery. 


A sample tube was flown back to the United 
States and brought to Bell Telephone Laboratories. 
It was of German design, different from any Ameri- 
can tube in both dimensions and characteristics, 
Could it be duplicated soon? The job looked feasible. 
Within three days, try-out models were on their way 
to Europe. Three weeks later, Western Electric Com- 
pany had made and delivered every tube. They were 
plugged in; vital communications sprang to life. 


Vacuum tubes are an old story for Bell Labora- 
tories scientists, Back in 1912 they made the first 
effective high vacuum tube. Three years later, they 
demonstrated the practical possibilities of tubes by 
making the first radio talk across the Atlantic, point- 
ing the way to radio broadcasting. Since then, they 
have developed and utilized the vacuum tube wher- 
ever it promises better telephone communication — 
there are more than a million in your Bell Telephone 
System. 


Today, Bell Telephone Laboratories is solving 
many of the toughest tube problems faced by the 
Armed Forces. When the war is over, it goes back to 
its regular job — keeping American telephone service 
the best in the world. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces at 
War, and for continued improvements and economies in telephone service. 
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MONTHLY 
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A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


FOUNDED 1872 


VOL. 147 NO. 1 
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Cover: Painting by Frederick J. Hoertz 


Inside_the Superfortress. 
Pershing Tank Has 90-mm. Gun. 
Biggest Gun on Wheels 


Shakedown Cruise 
Medical Science Conquers Virus 82 


The Top That Aims a Gun. 
Grasshopper: Jeep with Wings. 
Plane of Many Faces. 


nd Clerks Stop Panzers.. 
My Sweetheart’s a Black Widow. 
Why Dice Behave as ’ 


Hutomobiles 


Gus Turns Supersalesman. 


Twin-Engine Busses... 


Hlome and Worhshof 


Modeling Russia's Lagg 3 


Sailing Balance for Your Boat... 
Steel—King of Shop Metals. 
New Shop Ideas. 


GYROSCOPE, Jap suicide pilots, 
hurling themselves at our warships, 
ran into an unexpected obstacle—a 
calculates the lead angle for 
craft gun in the twinkling 
of an eye. On page 86 Gold Sanders 
tells how the gyroscope, once only a 
scientific toy, has become one of the 
major weapons of modern warfare. 


i ae ee 
ASSISTANT EDITOR 
AVIATION EDITOR 


‘er! Gorman, Elsie E. Brandt. 


ART ASSOCIATES: Stewart Rouse, Williom Patrick, 
Somuel Dukler, Evelyn Cooper. 


PHOTOGRAPHY, W. W. Morris, 
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PROSPECTIVE 


EMPLOYERS 


MAY APPLY 


Tras is on unusual picture. It exagger- 
ates the demand for Trained Salesmen. And 
that's not an easy thing to do. 

Right now, you're seeing “Sales Help Wanted” 
columns in the newspapers — 
wholly separate from the general 
group covering all other jobs. That's proof of 
how keenly business needs men and women 
who can sell. 

In tomorrow's greatest market, the demand 
will be even greater. Post-war competition means 
thousands of concerns seeking to increase the 
effectivenoss of their selling forces . . . constantly 


‘TRAINED 
SALESMAN 


bidding, one against the other, for the services 
of trained salesmen. 

The time to obtain such training is now. An 
LC.S. Course is the way. These famous Schools 
teach the principles of modern salesmanship . . . 
show the student how to apply them. 

This is instruction backed by a highly success- 
ful service organization. I. C.S. employs hundreds 
of field representatives of its own... has helped 
to train thousands of salesmen for many different 
industries. Courses give students the benefit of 
more than 53 years of I.C.S. sales experience. 
Mail the coupon today for full information. 


BOX 7625-L, SCRANTON 9, PENNA. 
‘Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Business and 


Academia Courses Chenin! Hainarng 
‘Accounting C) Ader emistry. Analytical 
pene ing Chemistry: Teun 


seotieeping 
‘oa 
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Coming Next Month 


MILITARY AVIATION is less than 40 years 


ments in military history. Popular Science is 
privileged to tell the dramatic story in pictures 
from the official pictorial history of the Army 
Air Forces. 


CHICKENS IN A QUONSET HUT? Well, 
that’s one of the postwar plans we uncovered 
when we asked readers how they intended to 
use surplus war goods soon to appear on the 
market. This contest announced in the March 
issue brought in many interesting and practical 
suggestions. You may get a tip that will help 
you in your work or hobbies, 


WHAT DO YOU KNOW about thermostate? 
‘These automatic watchmen stand on guard for 
you in your home and your car. In plancs, 
ships, and factories their mechanical hands 
throw switches and open or close valves. A B-29 
Superfortress has 350 of them. An article by 
Gold V. Sanders will help you to understand 
‘and appreciate their tireless service. 


PEACETIME ROLES for the handie-talkie 
and the walkie-talkie are discussed in a matter- 
of-fact, down-to-earth story. Large surpluses 
of these two-way radios may soon be available 
for civilian use, and the FCC foresees a definite 
use for the equipment. Read this latest anal 
of what we may expect in the way of mobile, 
two-way communication apparatus. 


ICE, always one of the greatest hazards of 
flight, gains added terrors with the high alti- 
tudes and varying climates of global war. How 
are aircraft designers meeting its challenge? 

‘n'll be thrilled by the story of man’s long 
battle with the invisible enemy that drags 
planes down, and of his latest methods of over- 
coming it. 


PLASTICS will invade your home workshop 
before long, so get in on the ground floor and 
learn a few things about the tough, transparent 
materials that have made war headlines in 
bomber noses and gun turrets. We'll show you 
how you can saw, drill, carve, sand, and buff it 
to a jewellike finish; how you can heat it and 
bend it with your fingers. Directions for your 
first plastic job—a cigarette box—will be given. 
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TO THE MAN 
WHO WANTS 


you want success and 
| security when peace 
comes, prepare for it now. 
Make sure that you have 
the trained ability that 
employers will want and 
pay for in the post-war 
adjustment. 

As business converts back 
to civilian goods, there will 
be urgent call for account- 
ants, bookkeepers, salesmen, 
sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives, 

For 36 years, LaSalle has been training 
adults in their spare time for such positions. 


It knows how. It can train you—quickly, 
thoroughly, at moderate cost, without inter 
ruption to your present work. 

Mark the coupon below for our free booklet 
about the field of your interest. It costs noth- 
ing to get the facts and they may lead you to 
larger security and success—now and after 
the armistice whistles blow. 


LASALLE extension UNIVERSITY 


A 


417 SOUTH DEARBORN STREET, 


1 Law: LL.B. Degree 0 Tram 

Oi Business Law 

5 Office Management 
Business Corres 


. F Accountin 
Iam interested in Bookkeepita 


knowing what your 1 Saleamanship 
training is and how it 
can help mein the post- 
waradjustment. Please 
send me your free 
booklet on the field I 


have marked at right. City and State. 
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6 Business English o 


Iustitution 


DEPT. 783-R CHICAGO 5, ILLINOIS 


ic Management 
( Executive Management 
O Foreman! 


EY 
mdence __ Industrial Management 


1 Stenotypy: machine shorthand 
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THE KNIFE THAT DOES EVERY CUTTING JOB 
QUICKER - EASIER- BETTER 


Paper, rubber, wood, plastics 
all the same to X-acto 


‘You never had a knife that fits so neatly 
to your hand, gives you such perfect cut- 
ting control. You never had a knife so 
sharp and sure, that cuts paper dolls, or 
heavy wood 
equal ease. With 3 different handle styles, 
and 8 blade shapes, X-acto gives 
you what every persnickety craftsman 
‘eeds—a knife that’s always sharp, always 
ready, always suited to the momen 

need. No other knife at any price has 


these plus advantages. Get yourself 
an X-acto-it's the knife of your life! 


(A TWIST, A TWIRL, THATS ERL! Any X-acto 
blade fits snugly, firmly into any 
X-acto handle. To reblade, just twist 
the handle, pull out the blade, insert 
‘@ new one, twist handle back, and 
there you are! 


FOR WORK OR PLAY... 
in Shop, School or Hobby Den 


Favorite for models 
? 
? 


ing, patching, re- 
touching, cutting 
‘mats of frames, 


Fine business! 
Industry finds many 
uses for Xacto, eg 
For drafting; trim- 
ming dummies; fin- 
lahing ‘moulded rub- 
ber parts; erasers. 


X-ACTO TOOLS, TOO 


Whitie’s Handbook: 
Testes Techsice= 
‘Tie Kate we Drow 


Broducte Co, Jac. 
‘4d Pourth Aves New York 16-8. ¥- 


10 Buy War Savings Bonds ond Stamps regulerly. 


KNIVES 
&TOOLS 


POPULAR SCIENCE 


You Build These and Many Other 
Radio Circuits with Kits 1 Supply 


te Radi det pfatenaali or | saat haseye 


Bhar Ae 


I Trained 
These Men 


oe 
cry 


ah on 


Furtore "Now Future for Trained Men Is Bright 
rerar pho, anoan cee fis in Radio, Televison, Electronics 


Totes a weak 
Beta, Te-Go Ave, St.John, 
Newfoundland, 


000 2 Your 

inate Wie 
dine 
ful 
cared 


SUPER. 
HETERODYNE 
CIRCUIT 


Rll here MEASURING. 
Many Beginners Soon Make $5, S10 MEASURING, 
a Week EXTRA in Spare Time above) Yeu bu 
sone Joe SuEns to help you make EXracA | sarly. im, Course, se 
Vactumtuberule lode - detector = 


ing Radios, in spare {ime while leara~ 
fou LEARN alo piincoles from ty 
feorprasm Lewous PRACTICE wa my 
Eiger termes secon arnt 
indo parts t send~-Guk your tnowieége to make 
zit money while getting ready for & geod fall 
{ime naaio job, ie, We gO 
Find Out What N.R.I. Can Dofor YOU | = ‘GENERATOR 


ett) build it 


v.e. atage, audio 


yourself. Provides 

roagintien of new ire ae a eee ‘Amplitude ~ mod- 

rae Von ik ‘ulated signals for 

i tral Meridian FOS test and: experi- 

Street, Philadéiphia, Peana, mde persia d ka mental purposes. 


Television 
Electronics 


Frequency 


Me stot tmithRomident, Beet 5a 
NkrloWat"HADTO INSTITUTE, Washington 8, 0, ©. 
all me FREE ,rithout obligation, Sample Leon and 
voor. “Win “Rich. ‘as 


Modulation 


‘My up-to-date Course 
Includes training In 
these new develop: 
ments. 


MENTAL CREATING 


F you just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living, 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell you how you may a 
complish these things. The Rosicrucians (not 
religious organization), a world-wide philosophic 
fraternity, have preserved for centuries the 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives, They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may’ receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 


(AMORC) 


SAN JOSE CALIFORNIA, 
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Let Me Make YOU 
a NEW MAN 


—in Just 15 Minutes a Day! 


S, Sir, that’s my job! 1 "RE- 

BUILD” skinny, run-down weak- 
lings — fellows so’ embarrassed by 
their second-rate physical condition 
that they always hang back, let others 
walk off with the best jobs, the pret- 
tiest girls, the most fun and popular- 
ity. T turn weaklings like these into 
HE-MEN—REAL SPECIMENS OF 
HANDSOME, MUSCULAR MAN- 
HOOD — overflowing with pep, 
power, vitality! I'll PROVE that, 
in only 15 minutes a day, I can 
make YOU a NEW MAN too! 


VLL PROVE What I Say 


I know what it's like to have a 
body others laugh at. I myself was 
once a 97-pound weakling—timid, 
ill-atease, ashamed to strip for 
sports or a swim, 

en I discovered "Dynamic Tension."” 
Ie changed me from 4 scrawny “tring. 
bean’ into the winner of the title, “THE 
WORLD'S “MOST. PERFECTLY 
DEVELOPED MAN.” Siace then 
my "Dynamic Tension” has trans- 
formed thousands of other weak, 
pomuscle men into teal “Ata 
Champions! 
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Yes! 1 Turn 


Do For YOU! 


Where do YOU want solid, tough LIVE 
MUSCLE? "Are you fat and fa I skinny 
and gawky? Arc you short-winded, sluggish, 
always tired? T'll give you a sledge-hammer fist 
and mighty forearm. Add inches to your biceps. 
Put a coat of muscle straight across your stom: 
ach. Change those legs that are always tired” 
into. mighty, vigorous columas of ‘and 
Stamina. You'll begin to know what it feels 
like to really LIVE! 


SEND FOR FREE BOOK 


Mail coupon right now. I'll send you a, FREE 
COPY’ of toy famous illustrated book, “Ever- 
Tasting Health and Strength ik talk to 
Youth sraight-tromtheshoulder_ language 
Show you actual photogzaphs of myself and other 
fellows "who became NEW MEN, my ‘way. 
You'll read the: stor 

"Dynamic. Tension 
what it has done for oth 
En what Tim ‘ready to 
PROVE ia only 5, tn 
utes a day, it can do for 
YOu't Sena for this book 
today! AT ONCE! Ad 
diem me personally. 
CHARLES ATLAS, Dept 
17, 115 East 230d Suret, 
New York 10, N. ¥- 


CHARLES ATLAS, Dept. 17 
$20 Ease Sta Strwees ew York 40, mY. 
want the proof 

sour” system 
Bamic Tension 
help make «New 
ome = give met 
iralthy, busky body and 
Bie. muscular develop 


Name 
(Please print or 


Address. 


City 


FLL hes YOU U HOW 10 SUCCEED, RADIO 


® ERVICE GOOD Jot DIO & RADIO-ELECTRONIC 
DusINESS OF YOUR OWN TELEVISION BROADCASTING SERVICE ENGINEER 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


RADIO — ELECTRONICS — Ley | 


for practical easy 


LEARNING’ 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, ts the-right time to patent your inven- 
tion.’ Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
Patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
‘what happened during and after the last war. Hence, the smart thing 
for you to do 1s to look ahead to the future too, Protect your inven- 
tion and yourself by applying for patent now. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
Questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for'n Patent ; how to protect your invention through dated and wit- 
essed disclosure; how to do this AT ONCE to safeguard your 
Tights; how Patent Office Records can be checked to determine 
‘whether the invention is probably patentable before filing fees need 
be, id ved and a practical way these can be 
paid as the 


"Tt tells how some inventors se- 
Gured financial backing; how many simple inventions have proved 
Iarge commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec. 
tion for the features of your invention which are Patentable. But 
there features must be legally and concisely set forth in the form of 


ogg ply any pe Over 150 


Otfce vise the Inventor to engages competent Repaired Patent Mechanical 
ftorney. "We maintain a large ataff-—carefully trained reelste 
Datentattorneys—expert_ draftamen—experienced  searchers—to CChANICA 


serve you. We have been serving inventors for more than 20 years. Movements, 


Take First Step Now 

th tet ern ett ee CLARENCE A.O'BRIEN 
ese §& HARVEY B. JACOBSON 
Seu eee Preetenee coe nates: | 

pon in an envelope, or paste it on # penny postcard NOW. H Gaeepelys Boel 6 waver | , INCORION 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 52-6 Adams Building, Washington, D. C. 
aoree e MMnENN | Paes ml me got eotage "Tarn Olle tee he 


1 
| faventor™ and’ your apecially, prepared, "Record of ! 
es ete Eh pola 
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FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 
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MEN==16"40 


Come to 


for a great 
future in 


RADIO-' 
ELECTRONICS 


“Learn-by-Doing” on Real Radio Apparatus! 


Ger Into PLASTICS 


ger marted 
Soni paving Pla 


Cducational” plan. elves. ¥ 
Sound fundantental, knowledge 
the practical 

bet a auccess ta, Plasticn 


ractical "work cons 
Sorxigg with many different types 
of Plastics. materi each 


PLASTICS TECH 22).sci¢ Arse 


tgeunare ssn oe RADIO, go: 
ELECTRONICS % 


Tans are big rprare in 


B. S. Degree in 27 Months 


Distingulshed for tect 
brs 


for trained tadio-Electroaice 
VLL FINANCE 
YOUR TRAINING! 


n't Wet lack of man held yet 
Pog it Hack of ener! 


jhe bap you fee pare 
ime work to brig gay Wvingex- || sient to 3 yours’ collere ragie’ ek 
Denses whtie training fou peed it, | sient, to 3. years: coll me 


asia Coyne job Servic | Vaiparaiso Technical institute. Dept. 503 Valpai 
SEND FOR FREE BOOK TREE 
“FOR OWE 


6, LEWIS. Pres. 
RADIO-ELECTRONICS DIVISION 
COYNE ELECTRICAL SCHOOL 
‘500 S. Paulina St, Dept. 85-4 


Pe an ARTIST! 


Spare Time for a Profitable Career 
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TO PROTECT THEIR 


INVENTIONS 


NTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for qui isenticing. Sales sources 
are many if your invention has merit, But, be sure—before 
you place your device in strange hands—that it is fully 
protected, A United States Patent gives you this protec 
tion, The first step toward inventive success always is— 
and always has been—the application for a U.S. Patent, 
There is no other way to protect your invention in 
accordance with the laws of this country. 


MAKE THIS RECORD NOW 
‘yention, and wish to secure it for the future, 
dated now and recorded in our office, We wil 
Invention Record Form for the purpose. Fi 
Record Form fully describing the ‘nature of your invention. “Make 
4 sketch of its main features. Mail it to us and we will record the 
date it was received in our office, The earlier the date the better 
your chance of combating rival inventors who may lay. claim. to 
Your idea later. 't delay a single minute in taking this im. 
portant step. Your whole future may depend upon it.” Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! 


OW WE SERVE YOU AS REGISTERED 
ATENT ATTORNEYS The U. S. Patent Office 
strongly recommends—unless the inventor is familiar with such 
atters—that he employ the services of a Registered Patent Attorney 
‘the preparation of his Patent Application. We are Register 
atent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions. This gives ts the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
Rives us the perception to center arguments tpon those details of 
Your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 


If you have an in. 
ct at once. Have it 
end you this FREE 
out the Invention 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE, Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act ‘Today! 


We pai 
the pubs 
the Nederty and 


McMORROW & BERMAN 
Patent Attorneys 
142.B Atlantic Building 
Washington 4, D. C. 
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no glowing road to fortune—but if you hi 
if it serves a definite new need 
it—we can tell you it may pro 
nefits you are seeking. 
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Invention Record 
Know How Successful 


Inventors Protect and 
Sell Their Inventions 


Our ne 
Sento 


if there is a prior U. S. paten 
ation. 
rept in getting 


i ‘oblain funds to patent and pro= 
mote your invention. 
How to, find a buyer or backer for 


How ¥ 


“Pll show YOU 


how to make yourself 


COMMANDO-TOUGH 


-in double- 
quick time 


«».O0R IT WON'T COST YOU A CENT?” 
says Gearge F. Jowett 


WORLD'S GREATEST BODY BUILDER 
Let, me prove to YOU that 


mi Add Inches to 
ck the Feat of You 


GIVE ME 10 MINUTES A DAY! 


Vl Show You My Secrets Of Body Building 


PROVE TO YOURSELF 
IN ONE NIGHT! 


‘SEND FOR THESE FIVE FAMOUS 
Courses wagon rom. = Book 
ONLY 25¢ EACH 
orate storsico Pree! 
BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


FREE 


Mughey Arm 25e 0 Met 


1 Send ait 3. C,0,D,, (81 plus postage.) No orders Ieee 


Become a 


REAL 


fSTATE 


Specialist 


B'G_gpportunitien! U.S. Housing Administration Survey re- 
esis 12,600,000 homes needed.” Vast. po} 

gov't: loans ‘to veterans, widespread urge to" 

Feal.* Iigher incomes—imean tremendous real 
sion. Prepare NOW to cash in on big prof 
{imme at home. No need to quit present job. Stat 
“then build up full time business as your own b 
outside work: our own working how 


Write for FREE BOOK 


Take excellent income: 
Bo obligation’ no salesms 
Training, Ine. Dept. 


DRAFTING 


More goed Jobs now In Drafting, Learn AT HOME 
In spare time for at our Chicago School), Send 
card for FREE TRIAL LESSON und see how 


LAW. e ns 


STUDY AT HOME tite nd ierersactom it bu 


Y. 1. graduates 
inst to coast. 


Resident or home 
FREE catalog describes 


study. 
commercial, portrait, motion picture 


INSTITUTE OF . 
Dest. 5, 10 W. 33 St, New York 1, N.Y: 


maxing CARTOONING 


MAKING 


LEARN 


inion Scho!‘ Cartooning. Dept. 4827, Pildapia 1, 


STUDY AT HOME 


2s FREE 4 


AUDELS REFRIGERATION f. 
xwAIR CONDITIONING GUIDE. 


Urinelpies servlet 
dota a ane (& dir conditioning. “A ‘esta 
portant fasts for engineers, servicemen, wrert 


AUDELS CARPENTERS & BUILDERS 


MOBILE, GUIDE 


eal autek ready reference book fora mechs 


AUDELS 


cnc 
." 


AN AUDEL GUIDE IS A GOOD FRIEND! 


OREN ® tsa Meus pole ed aon gets ot 
: 


15 
Histard book et tiechanis 


ELS DIESEL ENGINE ere $2 


‘a orateal tele tren wetions ant awe 
tr i 


Guide in your home, Start the Easy Payments if sotistied. 


wees CUT HERE soe 


“iIMAIL ORDER 


im : 1 'HEO. AUDEL & CO.,49 W. 23 St.,New York 10,N.Y. 
Please mail me for 7 days’ free examination the 
ars se $4 Wbooks marked (X) below. I agree to mail $1 in 7 
8 on each book or set ordered, and to further 
fy gmail $1 a month on each book or set ordered until 
Thave paid purchase price. 
If Lam not satisfied with Guides| will return them. 


Guide 54. 
PR ae: 


Beet Broerts for Set Mea 


H 


as 
ed, A Rey Coa practical Unerstanting of eleetieige 


AUDELS RAplO ANS, GUIDE. . 
Peter 


AUDELS ELECTRONIC DEVICES... $2 
caer otis 


outs What You Want to Ki 
Mood, Carrs ot lcteie eli 


1 
Pesonaesu & alate sie'saets Bie tee 1 BLUE PRINT. READING © z 
AUDELS ANEW MACHINIST. & WD Atdets SHEET METAL ROO er tok a a 
Saude MATHEMATIC end CALCULATIONS °° x 
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UDEL, Publishers, 49 W. 23 St., N.Y. 10 Neecia by. 
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Information you can depend upon is packed 
these two big books written to help am- 
bitious inventors like you cash-in on your pu 
two big books that have helped thousands 
of inventors by showing them what to do to 
secure a strong patent. 


HOW to PATENT your INVENTION 


Here is sound information you 
will need before making one 
movel Everything is explained 
in detail . ... step by step. In 
addition, book contains dia- 
grams of 115 Mechanical Move- 
ments—just what you may now 


need to complete your invention. A valuable book 


ind FREE. Use the coupon below. 


HOW TO SELL YOUR INVENTION 


‘When and How to Sell Your Inven- 
tion” points out necessary procedures 
when you are Bock commercialize 

our invention. k of suggestions | 

a Based on our 47 yeu’ dealines with 
inventors. It's FF 


~ send the 
coupon today. 
Valuable "EVIDENCE of INVENTION” Form 


This form contains space for 

properly submitting rough sketch 

and necessary details of your in- 

vention. You'll want it if you are 

seriously interested in patenting 
your idea. It's FREE for the 
asking. 


Fill in and mail the coupon 
now. Read the books . 
then, if you feel y 
patentable invention, GET 
STARTED NOW! 


Evans & Co. 
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KEEP YOUR EYE ON THE 
' 
JOB AHEAD! 


Sf the top men in your plant, 
How to acquire this ability is 
the subject of 48 page book= 
Jet that is yours for the askine. 
1 tells how natural ability 
can be combined with a knowl 
‘edge “ct shop. practice plus 
{raining ip the art of handling 
Deople. "These talents win Key 
fons in industry, 
Write to Louls 8, Vosburgh 
LINCOLN EXTENSION INSTITUTE, INC. 
1401€ West 75th Street Cleveland 2, Ohio 


MECHANICAL sz 


PAYS! 


igmed fee erated 


BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices on al! books. No char ating old books, 
WARD-TO-FIND or OUT-OF-PRINT 
SEARCHLIGHT BOOK CENTRE 22 East 17th St New York City 3 
[DEVELOP THE POWERFUL INFLUENCE — 
FEUCHTINGER Merhod Guaranteed 
INYOUR VOTCE 
DO IT YOURSELF AT HOME 
Write for the Voice Book FREE! 
Sent only those over L7yrsf a 
PERFECT WOIce INSTITUTE 


Modersize Your Gun! Improve Your Score! 


Most 4 


‘SPORTS.INC. (Mifrs))5501Broadway,DeptS-7,Chicago 40. 
L FAR N PORTRAIT 
u 


PAINTING 
AT HOME 
o, Diet, usiave System men and women 
ith a aint exact oll or charwoal 


eeldence tn new 42-Partrait 
eof samples, ‘Many earn while iearning 


STUART tree on regiest 
STUDIOS —"heam nnd ie tre book a0 watine of lee: 


Get into the GOOD PAY 


ous, Motion Picture Sound, ete. 


DEFOREST OFFERS YOU 
THE MODERN “A-B-C” WAY 


way —pn 
ail thie P 
started in 


oeroresrs 
e “LEARN-BY-SEEING’”* Ment, rm RAGIO AND TELEVISION. 
MOVIES AT HOME Resoinniat teanna, m OU moDiiN 


Co 
TT Out 
Arata, 


i. “"WICTORY FOR YOU! 
BOOK and EQUIPMENT FOLDER 


RADIO CIRCUITS IN ACTION 
CTRONS ON THE MARCHE 


DeFOREST’S ren scins: 
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It's YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity. to get started 
‘maintenance and repalr—and at top-notch wages? 
Are you ‘with experience and ability—to cash in on It? 
Others aro getting just the sort of background needed—quick! 
practicall—to handle the grest variety of electrical mainte- 
Bance and repair work TODAY—from this ws 

Yrical library. You can too! 


THE LIBRARY OF ELECTRICAL 

MAINTENANCE AND REPAIR 
1826 poges, 172. 

know-how" to. tack 

Panik to inspect 


induction ‘motors, 

shooting chart 

symptoms, ‘specie remedies, ek. 

Take the first step toward improving YOUR future— 
Mail this coupon TODAY 

No money down—special price—easy payments—FREE trial 


etc., etc, One 
That stow quickly 


bee a Concet UNTIL THE WAR IS OVER! 
Since 1829 Cal-Aero Technical Institute has been ape- 
lalizing in modern, progressive training for Aeronatti- 
‘cal Engineers and Master Aviation Mechanics. Prepare 
now for your Aviation Career, BE READY! Opportuni- 

ties are great today and will be greater in 
tomorrow's Age of Flight. DISCHARGED 
‘VETERANS —Write us about Aviation Train 
ing as provided under "G. L Bill of Rights” 


cAL~ AERO 
recunicat AX, instirure 
GRAND CENTRAL AIRPORT 
STA GLENDALE, 1, CALIFORNIA 


MAIL THIS COUPON TODAY! 


(Gl-Aare Technical Istitte, Grand Cental Airport, Glendale Ty 
California. Send Information sd lutroted catlogus om Aviation 
Training. FALE. without obligation «Dept P57 


Name —____ sit bste__ 


————— 
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Learn fo Service 


and Repair 
ELECTRICAL APPLIANCES 


Learn to be a service mechanic on all types of electrical 
Appliances. - and prepare now for a permanent future, 


fependence snd security, operating a business of your 
own. You won't have to ‘worry apout losing your Job 


on little expt 
‘hich ‘will explain in detail, 
mile 


No obligation. No salesmen 


PACIFIC TRAINING SCHOOL 
4701 W. Pico, Dept. AS-7, Los Angeles 6, California 


aes To. pen ee THAT. 


Big Money for Workers 
In Home or Shop 


NATIONAL POTTERIES COMPANY 
542 West Lincoln, Fits Fale, Moncate 


Repair and avant al retreat 


Store Route Plan 
PAYS BIG MONEY 


Shae Sate 
ep gtsed 


St uo mk 


POPULAR SCIENCE 


This amazing new shop 
instruction system gives 
you actual experience with a 


You bulla this com- 
Blete, modern wuper= 
heterodyne’ receiver. with 


Home Radio Laboratory—part of the oe on 


SHOP METHOD HOME TRAINING 


from one of the world’s best established 
j Oldest and Largest Technical Trade School: 


I BOR ADM 3004, tbe couvon below, immediately. tlons. Geed jobs are wide open, WAITING 
how ahi Coon oved, Inti now 


poate 


Entree ome and eee 


SOF REAL StiO EXPERINCE to ieumina, Oy 

arena Schools where.‘ venta in 
‘Trained Raste Men Waves Feeds, Caupmentand-avpenions art 
The man who really knows, ay Raalona ca fer you euch prac. 

yaa (sin tr @voniy Rational haw 


ts. ack At 
cursell. | MAIL. ‘THE COUPON 
TEssoN. 


A petal 
transmitter "s gt tS 
with your National shop parts, wrens. 


‘Your training outfte from National are 
of th 


NATIONAL TRAINING 
WINS BIG JOBS 


cee 


Joseph atenel, 3e.. Granite 
ie Tiina wees: 


jgSTATE. 
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QUICK WAY a - 


2 play any instrument 


ver A nEAL thrill out of music! 


and 


AIR CONDITIONING 


spurte 


tunes. No. tedious, 
ae and eeepc 
t's easy! Everything is in. print 
and ‘picture. ‘You see’ every posi= 
tion and. nove,” Thousands fe 


INDUSTRIAL TRAIL NG H INSTITUTE 


2150 Lawrence Avenue, Dept. P2G, Chicare 25, 


Bon’ BECOME AN EXPERT 

aed Pitre sola te ot ey | Accou NTANT 
check instrus in ts you in coupon 9 SUCCESSFUL, 

a i Stune,"8? Brunnwiek CATE YR, 


low. 'U. 8, School Brismsseied C.F Aen FF:00 9 $30,000» year. 
Bidg., New York 10, N. Y. eee ay. hed Fate Aeon 


gt 
FREE PRINT and PICTURE SAMPLE fa 


raga before induction or enlistment for U, 

fo"'rechnician training ‘offered only. to quail 

W2eweek Course in math. electricity, radio! Beging July 9, 

4,000 "Navy men received pre-radar training here. Write 
state age, education. 


BLISS Samiti etre 


Staten 


‘AUDELS Carpenters 
and Builders Guides 
4 vols.56 


ness. profession of your 
own? Then become a Toot 
Barnines of 
zien and. women in this 
itreatly needed. profession 
1 $50.-8100. weekly after a few weeks home 
fof, chiropady—easy terme, ‘no. further 
ineeded. io goods to buy: Soth year. Write for free book 


Stephenson Syetem of Foot Correction, 62 Back Bay, Boston, Mast 


WINDOW SIGN LETTERS 


For Store Fronts and Office Windows, Anyone can pul 
Ehem on" Samples faratahed. Genuine goldand ailvere 


METALLIC LETTER CO., 441 N. Clark, Chicago 10 


Learn BAKING At Home 


pital 


For Tractors 
—Maxes wood sawing 
fast and eany. Can cut 
‘enough wood to pay for 
quickly. Eastly 
moved while attached. Big 
heavy blade. FREE details, 
OTTAWA MFG. CO. 
W-701 Oak Ave. Ottawa, Kants 
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CAN YoU FIND 5 ERRORS IN THIS PRINT? 


BASE FOR JIG 


Some errors in this print are obvious. But up-to-date. They offer rou a way to prepare 
only a TRAINED MAN can find all of them! yourself for a bigger, better paying po 
Tt takes a TRAINED MAN, too, to “cash in” during your leisure time. 
‘on today’s opportunities in pRAFTING! In all, I. C. S. offers courses in 400 busi- 
International Correspondence Schools _ ness and industrial subjects. Texts are pro- 
Courses in Architectural and Mechanical — fusely illustrated for cLartry. Instruction 
Drafting are prepared by outstanding, prac- PERSONAL and FLEXIBLE. Mail the coupon 
tical authorities, and revised to keep them _ for complete information — NOW! 


INTERNATIONAL CORRESPONDENCE SCHOOL 


BOX 7624-L, SCRANTON 9, PENNA. 


out cost of obligation, please send me full particulars about the course Before which I have marked X: 
Electrical Courses So Drafting 1D Textile Dosing 
B Hessen! Brafune, Bi Woolen Sfauutacturing 
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Structural Biueprinte 9 Msid-iafe Wo Steam Electr 
BSteam Basises 


arial 
Rectetering Counts 
‘Tralie Madagement 


8 orm goerss 
‘peering s I Drafts Cotton Mamatacturing 
Gstrveving anf Sapna Bisheet Atal Worker EB iges Weaving 


Bam An 
: Pond etn 
‘Ganadicn resides send coupon to, Inirnational Corenpendance Bcicsis Canedian. Eid 
‘British reetdents send coupon to". C. Sa. 11 Kengewoy, London, W. 
DISCOUNT To DISCHARGED VETERANS—SPECIAL TUITION RATES FOR ME? 
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Do you want 


..to go to College? 
++0r to enter a Profession? 


Many Finish in 2 Years 


‘American School, Dept. HB46, Drexel Ave. at SBth St., Cheago37 


Sutetmenat 
apbatral 


START NOW TOWARD A FUTURE IN 
REFRIGERATION aud 
AIR CONDITIONING 


for your Post-War futui e 
he know-how now sa that you enn gual for 

oar i 
"Air Conditioning tm the mloensofices homes, 


Bemarenei and Mechartent 


ation, T'marked the one thet fag 
iserets me mont 
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FRENCH, GERMAN or ITALIAN 
‘The way you learned Enslish 


swrite LANGUAGE, PHONE, 
Dept. PS2, 354 Fourth Ave., N. 


TANGUAGEPHONE 


HOW TO BECOME EX- 


_ H0-JITsv ; PERT, Keep Health, Have 


Fun. Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, Dpt. AA, 5 W. 52 St., N.Y. 19 


PIN-UP GIRLS 


The kind men like! (pocket size). 
20 assorted PIN-UPS sent for $1. 
Shipped prepaid in plain wrapper. 
No C.0.D.’s. Send cash or money 


POPULAR SCIENCE 


es Your HOBBY: 


FOLLOW A 
FASCINATING PASTIME 
WITH A PROMISING 


A 


@ WORTHWHILE HOBBIES for pleasure and 
profit! Enjoy yourself while acquiring new skill 
and Sreenen +e pane Saanceivaty, de- 
signed » clocks, jewel boxes and other 
ientifate ject jot ordinary “school” proj- 
priced stores. 
Yo tiresome text- 
ae ‘You learn by doing, by having fun! 
@ NEW METHODS and NEW MATERIALS 
Make Unbelievably Beautiful Articles 
Out of this war are coming wonderful new 
materials... Rainbow Plastics, Onyx-I 
. .. Plastic Extrusions, iat 


‘and more are yours to enjoy in @ hobby 
\\ plan that includes everything! 


@ PROJECTS PLANNED BY 
Nationally-Known Di 


ca’s leading artisans. And yet, 
they are yours al amazing low 
cost. So have fun while you 
earn basic skills for a 
bright new future! 


ry ; FOR 
FREE 
ah) DETAILS 


Check the Hobby 
That Interests 


seta crating | 


ELECTROPLATING 


for, Fun & Profit HOMECRAFTERS, Dept. C-1 
- 360 N. Michigan Ave., Chicago 1 
Presse send Free Detale covering plang, material and # 
equipment for hobby checked below 
Plastic Fabricating } Plastic Spraying 
Paste Casting Metal Crafting 
Plastic Molding 1 Electroplating 


"MEN and WOMEN 


YOUNG AND OLD! 
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Hot-Weather Problem Is 
How to Brake a Snow Sled 


I mave built a power snow sled resembling 
the ones used by the Russians to transport 
supplies, only this one is built especially for 
speed and maneuverability to catch coyotes 
and wolves with. It 
has a rear drive and 
uses an 80-hp. Frank- 
lin plane motor with 
@ pusher prop. On 
good snow it will go 
about 95 m.p.h., 
which is fast enough 
to catch any animal, 
and then some. Now 
what I do not have 
on this outfit is a 
brake, which I need 
jometimes to make 

a quick stop in bad 
places. I am wondering if any of your read- 
ers or inventors have ever built any of these 
sleds, and if so, what sort of brakes they put 
on, if any. There are several of these sleds 
in this neighborhood, but none has a satis- 
factory brake for use under all snow condi- 
tions—P. H., Ennis, Mont. 


Navy Man Makes Correction 
on Military Time 


IN THe April issue of Porvtar Science 
Monruty, there was an article about military 
time in comparison with civilian time. I was 
glad to see it published, for it will help people 
understand what their loved ones are talking 
about when they receive letters in which 
military time is used. However, there was an 
error in your illustration, for you had the 
radio-silence periods marked in the wrong 
places. In Radioman School at Bainbridge, 
‘Md., we were taught that these periods are 
from 15 to 18 minutes after the hour, and 
from 45 to 48 minutes after the hour. I wish 
you would check on this—R. L. T. 82/c, 
USNR, Bainbridge, Md. 
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R.L.T., is right. During these periods, two 
every hour, the operator must listen for dis- 
tress signals on 500 kilocycles, which is the 
frequency universally used for such calls— 
Ea. 


A Drop of Ink Made 
This Man Think 


Answerixe A. B. N., of Syracuse, N. ¥,, in- 
aelible ink, from the GI standpoint, is any 
ink that a GI laundry cannot wash out. Writ- 
ing inks, even of the “permanent” variety, 
can be removed from textiles and other ma- 
terials. They are not waterproof. Indelible 
inks, under such names as India, laundry- 
marking, or drafting-room, are theoretically 
impervious to water—M. B, 0. Si/e (QM), 
Shoemaker, Calif. 


There are various kinds of indelible inks, 
but one of the most resistant to change is @ 
solution of a salt of silver. This is developed 
by light or heat, either of which reduces the 
salt to black silver.—Ed. 


Here’s an Open Mind on the 
Subject of Hypnotism 


Ix THE past year I have noticed that you 
have had nothing on hypnotism in the Read- 
ers Say s2ction of Porvtar Science, I know 
there is nothing scientific about it, but is 
there such a thing as hypnotism, and how 
does it work?—B. M., Houston, Texas. 


It Does Seem a Shame 
to Throw Them Out 


Couto some kind reader tell me some uses 
for burned-out fluorescent lighting tubes, size 
20, 40, and 100 watts?—B. R. L., Newmarket, 
N. HL 


New Use for Silica Gel 
Suggested by Soldier 


Wun.x drying my toes at the showers the 
other day, I remembered an article I had 
read in PSM. called “Silica Gel, the Sand 
with a Thirst” or something like that. Any- 
way, since the essential function of foot 
powders is to dry the fect—especially be- 
tween the toes in trying to relieve or prevent 
athlete's foot— 
wouldn't this super- 
thirsty ‘silica gel 
make a good foot- 
powder base if 
ground very fine? Or, 
mixed with some oth- 
er medicinal factor 
or factors, the silica 
gel could do the dry- 
ing while the other 
constituents did the <2 
germ _killing—Pfe. si 
A. V., New York City. 
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Y BEFORE DINNER 


SHERRY — Serve delicious, amber 
ROMA California Sherry...tengy, nut- 
like, appetizing ... with the sun-ripe 
grape flavor and goodness brought 


located 
in the choicest vineyard districts of 
California. 


AFTER DINNER 


PORT—Open o bottle of glorious, deep- 
red ROMA Colifornio Port... full-bodied 
«--.tichly fruity. Or serve it ony time...any 
evening. Unvaryingly good... always 
delightful. And—like all ROMA Wines 
—this superb quality ond flavor for Only 
Pennies a Gloss! Roma Wine Co., Lodi, 
Healdsburg, Fresno, California, 


ROMA=%ine ‘ 


MORE AMERICANS ENJOY ROMA THAN ANY OTHER WINE!\— 
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GET THIS 
“HOW 


70 Fly” | 
BOOKLET 


Also full-color photos of Piper models, 
color drawings of plane construction, 
controls and instruments. For booklet 
send 10c in stamps or coin for postag 
handling. Piper Air 
c ation, Department 

ock Haven, Penna 


PIPER CUB 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 


$ 
<ss 


How Do You Make an 
Electric Chair for Flies? 


I ive on a farm, so we are bothered quite 
a bit by flies. As I am very much interested 
in electricity, I wondered if one of your 
readers could tell me how to make an electric 
fly killer—R. L, Loving, N. M. 


There was an article in P.S.M., September 
1937, entitled “Blectrocuting Insects,” which 
answers R. I’s question.—Ed. 


Who Knows a Timesaver 
for Nailing Up Apples? 


We Ane farmers, and we want to know if 
any readers of your magazine know of a 
quick way to nail wooden pine cleats on ap- 
ple-box ends, The cleats and ends are 7/16- 
in. thick. A regular nailing machine to do 
this work costs around $1,500, and that's too 
much money for us. We nail around 2,000 
boxes each year by hand. That means 4,000 
ends, and it is slow work, especially with the 
labor shortage. Therefore we would appre- 
ciate any information that the readers of 
Porvtan ScweNcr can give us. The size of 
nails used is 1%-in. No. 3 wire—E. M. B, 
Tilton, N. H. 


Correspondent Has the Answer; 
Now See What You Can Do 


Unm now I have not had the time, or ma; 
be the ambition, to write to Readers Say, 
even though I have kept my copies of P. 8. M. 
from way back in 1928, I enjoy every single 
article in your magazine, and like very much 
the way you can put over an article that, in 
the first place, doesn't appeal to me but in 
which I find myself later really interested. I 
like the brain bust- 
ers in Readers Say, 
so now I have gotten 
around to enclosing 
a drawing of a metal 
casting. It shows 
what is both the top 
and the end view, 
since both are exact- 
ly the same size and 
shape. Now, what 
does the front view 
of the casting look 
like?—E. B., Van- 
couver, B. C., Canada. 
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You'tt really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute. 


NOW'S YOUR OPPORTUNITY—Yes, the ex- 
citing age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry— 
creating exceptional opportunities for those who know 
plastics, It you are a person with an eye to the future, 
you won't remain on the outside looking in — you'll 
want a choice position in the growing, expanding plas 
tics field—or a plastics business of your own. 
WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and cubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and’ laminate various types of plastics, You als design 
Dept, PS5-7, 122 £, 42nd St., New York 17—Dept. PSS.7, 221 N. 
SPECIAL RATES F 


Plastics Industries Techy 
221 N. La Salle St., Dept. PS5-7, Chic 
Gentlemen : Please send me the bookle: 
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Yorld of Plastic 
on your training program. 1 understand there is absolutely no obligatio 


Occupation, 


your own plastics articles—develop your own ideas— 
express your originality. Earn money while learning. 


A COMPLETE COURSE—This practical training 
in plastics fabrication is only one part of the Plastics 

stitute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
‘of molding and mold design—testing and cost analysis 
—everything t prepare you for your place in plastics. 


START YOUR FUTURE TODAY—Mail the cou- 
on below now! We will send you an interesting, illus- 
ated free booklet with valuable information about 
xics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don’t put it off. Clip the 
coupon and mail it today! 


La Selle, Chicoge 1—Di 


OR SERVICE MEN 


Mail in Eavelope of 
paste un penny postcard 


and information 


Age. 


FREE BOOKLET 
Send For It Today! 


Bonds end Stamps regularly. 31 


DON'T WAIT until it’s too | 
late... ADD PYROIL NOW! 


= 


Yes, there is such a thing 
as adding Pyroil too late. ' Pyroil cannot help re- 
cover the wear that has already taken place. It can- 
not restore life to. your car that is already lost, 


But it can very definitely add length of service 
to a car that still has service to give. It can reduce 
wear due to friction by preventing oil from drain- 
ing off piston and cylinder walls. It can prevent 


corrosion. It can reduce carbon formation, free 
away sludges and gums. Pyroil cleans your motor. 
Pyroil keeps your motor clean. Pyroil lubricates 


your motor. Ask your gas station attendant to add 
Pyroil. 


Manufactured and Guaranteed 
by Pyroil 

W. V. Kidd 
970 Me 


Pyroil adds 
life to your car! 


fwo-------------. 


PYROIL COMPANY 
970 Main Street, La Crosse, Wisconsin 
T want my car to last and run properly. Please tell me 
‘more about Pyroil and how it can accomplish this for me. 


Names 


Address, 


State. 


ee | 


City or Town, 


i 
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Here’s How Old Bicycle 
Tires Save Paint 


So P. M. J., of Charlottesville, Va., would 
like a use for his old bicycle tires, eh? Well, 
how about this one? Nail them around the 
edges of small pri- 
vate wharves to pre- 
vent damage and 
loss of paint on the 
boats that bump and 
rub against them. I 
have tried this on 
our Mississippi River 
wharf, and I know 


it works. But of é 
course they don't & come 
have the Mississippi ON INE 


in Virginia!—R.F.L., 
Davenport, Iowa. 


Leakless Sewer-Pipe Joints 
Are Possible Without Tinning 


I wouup like to add to Pfc. A. V.'s com- 
ments on connecting sewer pipes. He sug- 
gests the tinning of sewer-pipe joints as a 
possible aid to making them watertight. This 
would be both expensive and unnecessary be- 
cause, for many years, plumbers have been 
using a special compound that comes in rope 
form to prevent leaks. This substance is 
about % inch thick, and has the packing 
quality of dentists’ filling. No lead is needed, 
since the preparation contains a certain 
proportion of that metal. The pipes are 
joined, oakum is packed in, and then the 
compound is added and hammered into a 
solid mass with a calking tool. There is no 
heating, tinning, or fussing necessary with 
this method. You don't have to try a con- 
nection for leaks, either, because it just won't 
leak.—R. E., Jamaica, N. Y. 


Reasonable Theory to Explain 
Spiders’ Four Pairs of Eyes 


Because I have had some experience with 
spiders, I was especially interested in the 
article on them in your January issue. I 
would like to offer a suggestion with regard 
to why some spiders have four pairs of eyes, 
each with a different-sized image and angle 
of vision. Does it not seem reasonable that, 
since they have a fixed focus in each pair of 
eyes, several pairs may be equivalent to a 
variable-focus lens such as human and ani- 
mal eyes possess?—J. L. H., Seattle, Wash. 
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WILLOW RUN—WHERE MASS PRODUCTION 
HAS YIELDED A PLANE AN HOUR 


to build bombers by 
automobile methods! 


D> 


JULY, 1945 


Willow Run, 
/ement, un- 
story, is an 
amazingstory. Ford Motor Com- 
ms decided to apply to plane 
muilding the precision mass- 
duction methods it pioneered in 
the automobile field. 

This called for erection of the 
largest building of its kind. It 
meant designing thousands of 
new machines and fixtures—set- 
ting up 91 conveyor lines and 29 
miles of craneways—training 
thousands of workers. 

‘The plane, containing over a 
million parts, had to be broken 
down into production units which 


could be integrated into the as- 
sembly system. 

Important shortcuts were de- 
veloped at every turn. In the 
case of the center wing section, 
for example, the construction 
time of standard aircraft meth- 
ods was reduced 94%, 

Raw material went in one end 
of the plant... planes came out 
the other, at ak rate of one 
every hour, ready to fly away. 

Here is another Ford “first.” 
And in the days ahead, new 
Ford-built ind trucks will 
benefit by thi kill and re- 
sourceful engineering. 

“THE FORD SHOW” Britian sag stars, arhes- 
tena cers. ny Sindy 10,20 PE 
190 PML, CWT, 1200 ML, LIT, 11:00 AML, PLA 


EXPECT THE “FIRSTS” FROM FORD! 
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SO IT NEE 


DS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


ba TELL, I guess I'm the fellow to see, for 

T’ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 


At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result .. . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 


‘The Future Offers 
Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
=. products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in 
the same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” Adv. 
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BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
youR own/ 


LEARN 
ELECTRICAL 
APPLIANCE 
REPAIRING 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
gpare time and be set with a business of your own when the war is over: 
ou don't need elaborate fixtures or expenaive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc, Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
‘@ repairman to charge on the basis of $5.00 to $6.00 per hour, Don't gamble 
with your future—learn that wil always support you. Remember, 
4&8 long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning, 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


ee New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing Machines, motors. etc. Bxplains and gives you 
& working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is #0 low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


+————Read What Our Students Say About Course-———— 


I really believe your course The Course in Appliance I am a mechanic for tho 
the best investment a me- 

chanically "minded man can 
fuke—Claude E Allen, In- 
ianapolis, Ind. 

Ihave received your Course 
in Appliance Repairing and I what I have been looking  —HenryS. Lee, Washing 
Gust say I am well pleased for ever since Topened Up ton, D.C. 

‘with same. I'am only sorry Pixtt shop. T must T'work day times at 
T'did' not have said Course admit that you told the shipyard and after 4:00 
some years ago. Thhave learned truth when You sald that P.M. I operate. from my 
fo much more through this it contains ‘quite a bit 

Sourse T would not pare with more infarmation. (han T 
ie“Charies Schwart, Hamil- bargained for. — P- J. 
toa, Onto, Breti, Sebring. Ohio. Brockton, Mass, 


GET STARTED TODAY— MAIL THIS COUPON 


Please send me free Llustrated literature about America’ 
Fastest” Growing industry—BLECTRICAL  APPLIAN( 
REPAIRING. 
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JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 
‘4 Books in One! Covering: 
Drinet 


PATION. 


‘FRIGER: 


R 


AUDEL, Publishers, 49 W.23rd St., New York 10,N.¥. 
fe pep pan 4 

i Fo pt aed 

st 


How to make a good 
living on a small farm 


‘Want a small farm? Own one oow? If you do want the en- 


y to run your farm successfully. 


This book tells what kind of farm co rent of buy: how to 
inance it; what and how to plant; choice and care 

Poultry, bees 

is of fruit “and 

fertilizers 


even profi: 
fly illustrated 


diagrams, 

Plan now to get away from @ 
city worries, war 
Shortages, “high 

tents, ination. Use 

this book as your 

guide, It not satis: 

fred, return for full 

telund. 


W250 postoale 
Send No eg, may fetara Tt 
within T'daye for Tull refund. 


Ci Payment enclosed Send €..0.0. 


Money 
Unless You Wish. 
Pay postman $2.56 
plus 22¢. COD and 
Postage charges. If 
you tend cash wich 
Order we pay all 
charges — you’ save 
22"cents, 
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LEARN AT 
nome to MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES, 


sitter stee afc now! 
FREE BOOK Wi 300 fee 
NOW absolutely FREE. Write TODAY. 
‘Send Postal TODAY for FREE BOOK. State AGE. 
WLW. SCHOOL OF TAXIDERMY, Dept. 3398, Omaha, Neb. 


FA TEES: 


SPRINGBOARD 
TO SUCCESS! 


PLEASANT WORKI 
KUHN, with 25 years actuol expex 


420 MURPHY BUILDING _Dept.S. INDIANAPOLIS 4, INDIANA 


ATENTS/ 
AND TRADE MARKS |= 
¢.A.SNOWECO. 


Registered P. 


FOR 
STUDENTS 


FREE sth. "hatony “Goi 
Menir BOOK Co.; Dept. Ps 3 
P.O box 165, Sta: Ay Brooklyn, Re ¥. 
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SUCCESS 
PROGRAM / 


‘TEE onty way you can GUARANTEE yourself a good living, come good 
times or bad, is to KNOW MORE than the average job-seeker about 
something important in the business world . .. something employers will 
ay you well for, or that you can use to set up a prosperous, independent 
Business of Your Own, ¢ « # Here are listed just a few of the present and 
Post-War OPPORTUNITIES available to you. Here’s your chance to 
choose the kind of occupation, trade or profession you'd like to master— 
here’s that all-important practical information you require. #¢e Just mail 
coupon for big FREE 100-page Success-Catalog showing thousands of 
‘ways to better your condition and IMPROVE and ENRICH YOUR LIFE. 


time. 
Put m, 


sertgrencen Rese 


REFRIGERATION 


Soe aie 
CLE streamined Sour ae : ree aka 
irae. Authoritative step- ba, itep instruc~ ition TODA 

ioe alone paar: 

ise aes ties 

Siriaas aeemeee rte 

seeeetad Eas 


sae 
‘Raatisalow prise! Pree detallactes coupon 


ar are fl nkgai en goe 


ige book... mail this now. 


NELSON c0., DEPT. #001, 321.8. WABASH AVE. CHICAGO 4, 1A 
Please send me—Free, without obligation—illustrat Seti ae 
rend Sf hg Pe tee aad 
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MODEL RAILROADING 


FUN FOR 
o>. EVERYONE 


Nomtmiwes wi SSF sm ave, mitene 


REFRIGERATION = 
Bgl tiple ee 


Prepare now for after the war. FRI 


MECHANICS TRAINING SCHOOL. 


[NVENTORS 


Do Not Delay! 


“Pu LVEX 
FLEA POWDER 


“ie @ 


“The Book They're 
Talking About” 


fe i BEAVERS ar | 
PERSONALIZED SERVICE 2:3°o'2chmsien: 


lease send’ me full paiicuars gn Patents, fees, ele, and 
“RECORD of INVENTION form" —¥ 


Name. 
Address. 


‘and deolen:—Col, 22 ot $2.00 M,, Col. 477 at $1.80 M. Place your order 


1 NEW Benjamin Als Rife or Benjamin Ax Patel. Wiite today for 
llshated folder of POSTWAR MODELS and POSTWAR PRIORITY PLAN. 
BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


192 inches 
VARNISHED 


AVAILABLE FROM FACTORY Bp 
| 


‘Assorted colors and sizes! Will sand 6000 volts! Specially Sees Uadice/ 
fp tise ot rato ke eleysion work. rhe Subtngtnsuiaies a pro 
{dc bare wives ence rectntore ete to 


Get tuto Good Paying 


Bid DEMAND in Auto Body and Fender work. 
‘Starttraining now spare time at home for good 
pay work now and postwar. Practical shop 
experience included. U-E.1. Training covers 
metal work, welding, painting, ete. Place 


‘own shop. Behind U-E.I. TRAINING is a 

\ large national organization founded 

Write today for Free Facts—No obligation 
iPiStSR © UTILITIES ENGINEERING INSTITUTE 


1344 BELDEN AVENUE, DEPT.375-X.CHICAGO 44, ILLINOIS 


MASCOT SLIDE RULE 


path ayers oy rae 
GE Meta aoe 


rt 
in leather case 


1.25. 
miletied. Speck 


oir 
‘MONITOR 51 


ee Ge 
[se ee ea esate 


Lentherete case Toe additional. 
TAVELLA SALES CO., 21-6 West Broadway, New York 7.M.Y- 


Eight Basic Voice Lessons 
$4.00 Only « . . Train your voice at home. 8 basic 


‘ons only $1.00. Simple and easy: completely lllus- 
trated. $4 refunded if not satafacton’ 
UDI 


Bice 
* radio wet 


lM idteed aie a 


ARTISTS MAKE MONEY 


Find out your ability. ‘occupation and 

ABs oe bree Vocational art’ est, a 

‘AKT INSTRUCTION, 1C.,T14S At fasten Bid, Mlneapel, Mie. 
\ormerty Pedarat Schools, ine.) 


STAMMER? 


A a US ee ee 
CARTOONISTS QUICKLY with our NEW, 
ae 
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12 WFEKS TRAINING 

|ON REAL MOTORS, GENERATORS, ETC. 

Trained Electrical men are needed now. It’s not 

how young you are, or how old youare. The ques- 

mn is, have YOU the training to hold a good war- 

1¢ job today—and a good job with areal future, 

after the war. 

COYNE TRAINING is easy, practic: 
Located in Chicago, heart of vast war industri 

Coyne has behind ‘it 45 years of experience in 

training successful men, Mail coupon now! 


‘“Learn-by-Doing” in the Great Coyne 
Get rrady for a big future the aulck Coyne, Way 


actual work on Tull-eize electrical equipment, not 


by ‘correspondence; ‘Learn ouse-wiring, mators. Hower 


pests to electricity, etc, Be an "Alle 
und Electrical Man"—for big opportunities. 


Train First—Pay Later 


Ltt We hare factittles for 


men with 
inyaleat 


Lack of Experience 


INDUSTRIAL 
No Bar! 


ELECTRONICS 
Now Included! 


ed Co 
Get My Free Book! 
Herero nce 
ig spartan 


ena obit 


OS. LEWIS, Pres. 
COYNE “isis 


HC, LEWIS, Presiden 
ELECTRICAL 
00'S: Paulina Se., Dept. Bs: 

‘Sep me your Free Book. Tell me about your 
INDUSTRIAL, BUECTROSICS PRAINING at ono extrd, 
‘Set ‘sad your “Pay- Tuition after Graduation” ofr. 

i Send Physical Disability detail, 
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Your Name & Address Elegantly 
Printed on 40 Sheets Whippet Bond & 
20 Matching Envelopes + ** only +++ 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
Profit 


#3 


a 
terete. ACTA’ 


WARNER, ELECTRIC CO.. DEPT. 
‘St., Chicago 10, iinels | 


MECHANICAL 
Wak TIETHE  w Ss 
J Centemens Se 
[Some 
Address. saa 


Be Popular-Learn 
the Newest DANCES 


in 5 DAYS-or NO COST! 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


ired Kidneys 
ing you miserable, 


Shou teens Notas 
ay be warning you that your Kidneys need attention, 
“The kidneys are Nature's chief way of taking ‘excess 
acide and poisonoas waste out of the blood. They help 
‘Sioa! people pass nbout 3 pints'a day. 
Tf the 15 miles of kidney tubes avd filters don’t, work 
wel, poisonous warte matter stave in the blood, These 
ona may start naczing backaches, rheumatic paint, 
Kee'pains, loss of pep and energy. getting up nights, swell 
ing, pufinens ner the even hendachen_ and, disines, 
ont waitt Ask: your druggist for Dean's Pill, used 
successfully by miliona for over 40 yeate They 


5 rele! and will help the 18 miles of kidney’ tl 
Bh "pouonvue "waste Zrvm the blood. Get Bost 
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Big Demand for Wood! Prices Never 


as High! QUICK PROFITS with OTTAWA Buren 


THOUSANDS IN USE EVERYWHERE 


OTTAWA Iz 


5 H-P LOG SAW I/gp 
Speed Up Production! [Xe TA ; 


‘Thousands Now making more money 
with an OTTAWA LOG SAW. You & 
can beat the labor shortage with : 

this dependable machine. Saws the »~Y 
human way, only many times faster. 
Easy to startin any kind of weather. 


350 Strokes per Minute 


Easy to wheel to your wood, start 
engine and saw. No shut-downs or 
strikes. Many exclusive OTTAWA 
features. Uncle Sam needs you to 
help relieve the nation-wide fuel 
shortage. No priority needed to buy 
an Ottawa. Plan to get yours now! 


FELLS TREES 
—SAWS LOGS. 


Buzzes Up Poles 


‘at any time, Does everything 
you need fast and easy. 


Write today for your FREE 
FREE Big Catalog rrrrfthe OttawaCainoe. USE ENGINE FOR BELT JOBS 


hen | ose 
_OTTAWA MANUFACTURING CO.. 1901 Wood Ave., Ottawa. Kansas _Sutce oiz Pulley faralehedt 


Without Knowing Higher Math. 


NOW... with these amazing 
‘TRIG-EASY Charts you quickly solve 
problems in plane, compound and 
spherical Trigonometry. Get in line for 
a big-paying job in Tool and Die- 
Machine Shop, Sheet Metal, Layour, Inspec 
tion, Pattern Making, Die Bore, etc. Over 100 
Trig problems at your fingertips. Used suc- 
cessfully by thousands. Three charts .. includ- 
ing instruction book . .all yours for only $2.00. 
(Bills, check or money order only.) Don't 
delay! Send now for this short-cut to big 
pay and promotion. Money-back guarantee. 


TRIG-EASY cutver crv. caurons 


[_soup_ar_eucewe bierzGEN sToRES IN U.S.A 
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Make Your Own Post War Plans NOW! 
Get Started QUICK in & 


DRAFTING & 


I Will Train You Until You Get il 
a GOOD PAY JOB! = fail 


Wrots torpor copy ate tid ot 
SE RORPEON fos, wOAT MEE. 6 om 


at 
SALES COMPANY, 914 South Main, Fe 


Electrical Training at Bliss 


NOW OPEN TO VETERANS AND CIVILIANS AFTER 3 YEARS OF WAR TRAINING 


Intensive 8 months residence course neering ale, borat 
‘production and. tal " 
4 customers’ engineers 

Graduates held responsible technica 
: ive poritions in communieation 
ado nd rhanufacturing. Modern buildings: 
dustrial electron Sermitories, dining hal campus) Moderate 

motor, coustrecti - cont Shed July 9. Catal 

ing meets industry's requirements for engi — “1o7 Takonia Ave., Washington 42, D. 

A TECHNICAL INSTITUTE Ny 


50 Investment may SAVE 
you HUNDREDS of dollars. 


I's the costs that have turned manufacturers 

‘welded design. This book will prove t 
you in Sve days ihe value of Simplified 
dre welding over 


tol MAKE BIG MONEY with 


HEAR 


Men and Women, 18 to SO 
Tu) Learn This Profession 


A oe epee with ¥ the weight and bulk! 


Earnings in the health-giving profession of Swedish 
Massage run as, high as $50 to $75 per week oF even 
higher, Large full time incomes from doctors, hos- 
pitals, sanatori 


tiie ee eS) 72> foo the Electronic 
and’ wis your Diploma” Anatomy charts and CALO/22 Hearing Aid 


| 
THE COLLEGE OF SWEDISH MASSAGE | 
DEPT. 570" 1100 E. ONIO ST. ‘cmicaco 14 


Build with Cement Composition 


NO SEPARATE BATTERY PACK! 
NO BATTERY WIRE! 


POCKET ADDING MACHINE 


Sturdy steel construction for life 


23 years of electronic experience are be+ 
hind Belcone, the one unit, precision-built, 
electronic hearing aid, This enabled Bel- 
tone to create a hearing aid half the usual 


COLLECT U.S. ARMY weight and bulk for far greater wearing 


Shoulder Patches comfort —while providing clearer, more 
natural bearing! Fully guaranteed, Where 


ever you live, there's a Beltone dealer near 
you... a member of the nation-wide Bel 
tone organization which specializes in 
giving expert help to the hard of hearing, 


© A lifetime hearing aid. + Plug-in tul 


POWER, "923 'W. Vine, 


Gra. cunt Anivy Po 


TRIANGLE °°: Sox ise 
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LEO's SPECIAL! 


Immediate Delivery on this 


PHONO AMPLIFIER asi 
Complete with tbes, al part, 


SII IIIS IIIT III III I II I SII IIA IIA. 


POCKET-SIZE/HOTPLATE WITH 
\ a E TABLETS 


“HEATAB { 


‘Speaker 


HEATABS 8 TABLETS 


LIKE TO RELIEVE 
INCONVENIENCE 


AND PAIN? 


ASTHMA 
RELIEF 


A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Money Bock Guorantee 
Send for Free Book, Dept. PS 
BREATHEASY DISTRIBUTORS, INC. 


‘OF DELAWARE 
65 Cedar St., Seattle 1, Washington 


Use This oF Any Similar Product Only 
‘As Directed by Accompanying tiversture 


eeint ey 


‘Deferred perineal 
Sane 


6 Laughable Diplomas 
4 Brinted Bockst Laughs 
9 


gusty fr Cote raphe: Analvy, Derree 
to $100 ‘hourly 


ADDRESS A.1.G.A., INC., EET JOPLIN, MO. 


WORLD’S LOWEST PRICED 


BIGGER PAY FOR THE MAN WHO KNOWS 


ELECTRICITY 


POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


TO MORE MONEY 
Fits vest pocket of purse. Guaranteed 
accurate, Operated aa easily, and as 
Get the Knowledge that 
Means Security-Promotions 


Here’s a set of Electrical Books— 
just off the press—that are really 
DIFFERENT. This7 volumesetcovers 
everything from house wiring to ad- 
vanced work on D.C. and A.C, mo- 
tors and equipment. Also includes 
Diesel Engines, Automotive Elec- 
tricity, Refrigeration, Radio and 
Electronics, Over3,006 subjects— 
10,000 facts clearly explained in 
easy to understand lang: 

years of training experience plann 
these books for the “beginner” or 
expert who wants to get ah 


\, ll Send the Complete Set 
for 7 Days’ FREE EXAMINATION 


Yl ognd you these helpful “show 
how’ [astrated Electrical Bool 


a weetece if how th 

Sean no for eure how the 
ou gan no for ow the 
Serutaperetioe the fake. Greg 


SEND NO | MONEY 


Send no money—just mail the cou 
caste you ABSOLUTELY NOTING 10 
sepia BOOKS, because 1 


Sold on a, postive money beck sua 
antes: Send only name and 

"Blum, Rortage, (send Ful 
Sean Ie uttide 8°), Boney, back owithin 
HOA aps,, Hot delighted.” AG} 
WANT! 


CALCULATOR MACHINE CO., (Mfrs.) 
DEPT. 456, P. 0. BOX 1118, CHICAGO, ILLINOIS 


NEW WRITERS WANTED 


Hew lars oede fo nto tpg 8. 
Fete 
BE aa, 


ioe wa 
Ton 


FREE 
TAMSIN. wo ones 


WRITER'S SERVICE 
2) St 


smecharteily elined a sa 

odour future with a big 

Ine Job, write us today. A posteard will do. 
209 


#sy""Ficumatoay, Box 257, Greenvitie, Ohio 


“°C ARTOONS! 
Dares Sepes 


md name ond eddrae for free 


RAYE BURNS SCHOOL. Dept. 8, Ber 3513. CLEVELAND, OW10 | 


MUSIC aes 
LESSONS = 


Buy War Savings Bonds and Stamps regularly. 


Ce BEL 


AUTOMOTIVES 
& MECHANICS 


GET THIS 


FREE 


LESSON 
AND TRY IT. 
OPPORTUNITY 

BOOK TOO 


SHOP METHOD 
HOME TRAINING 


MAIL OPPORTUNITY COUPON 


any row crop tractor. 
operate from driver's seat. Make 
big money doing custom digging. 
Guaranteed. ‘rite for details. 
OTTAWA MFG. 


701 Gim St, Ottawa, Kans. 

in every battle... 
doing vital jobs. 

unfailingly... 


that’s 

why 

there 

are just 
a few 
left for 
essential 

jobs at 
a home 


FLASHLIGHT [4 
BATTERY 


“JACKPOT” 


Home Model 
COIN MACHINE 


S Digtal construction, we, 18 
POs Chicags: tmaediate aativery <Back 949. 


bb DISTRIBUTING CO 


Learn Radio Easier...Jaster 
== “The Mystery of Radio” 


simplifies training procedure, by outlining 
TALP & superheterodyne principles 


CHICAGO 11, ILLINOIS 


work of circuits (One 
"AC-DE five tube super 


fink. If ‘not fully satisfied, return within 
Hise tor vetuna.S'Onty 41. FB, “Bend 
3G. Bil or Check. 

wee, SCIENTIFIC RADIO SERVICE SYSTEM 


Don't Miss 
This NEW 
BOOKLET. - 
sts 
Artists—Painters—Hobbyists 
TIPS ON HOW TO GET AHEAD 


THE GATEWAY BOOK CO.,oen. 5:7 


35e, 
G. ¢. Taylor Cou, Ine, 


LUST OT FASCINATING NEW « 


PIN-UP GIRLS ; 


Real Photo Reproductions 
Men, here's a set of "cuties" you'll be glad 
toown! Pocket photo size —10 different 
models — all are youn pretty, ent 


Buy Wer Savings Bonds and Stamps regularly. 


rtificial Marble slabs. Pour from 
Glazed or un-glazed. This Marble may 


LIQUID MARBLE Qos: {his onetime 


ayeakling who 


|. veined, multi-colored or left in its 
original snow-white’ state, The color is actually a 

rt_of the Marble, does not fade or wear away. 

‘quid Marble is unsurpassed on kitchen or bath- 
room walls, Easy to make and install. PLASTIC 
FLOORING. “May be made in any color or” combina- 
tion of colors,” Gives a lifetime of wear. Dustproof, 
Soundproof. “‘Verminproof. Resilient to the tread: 
Lay out solid from wall to wall or in pattern design 
of various shaped blocks. FLEXIBLE MOLDS for plaster 
casting. Make your own molds for few cents each. 
$1.00'in raw materials will make up to $25.00 worth 
Of finished goods. (Send no money.) We furnish 
hames of buyers.” Write now for free information, 
and get in on busy season Just starting. 


COMPO-TEX, Box 786-G, ST. LOUIS 1, MO. 


Ch olan 


that Progressive Power 
can make YOu! too, 


“Marine 


Iran Cards Se, et TOL Sra N10 minutes a day be pce 
Says George F Jowelt, worlds rect 
Bed 4 nisin Y for strength and greatest molder of men? 
A beck everyone whe ies to draw should bave. 1 fo feey 
nmi Shaphy wadees 


CARTOONISTS’ EXCHANGE 
Dept. 1447 Pleasant Hill, Ohio 


B ‘STUDY AT HOME for PERSONAL SUCCESS ana 


romptly. 


Rush Coupon for these Amazing, Quick Action 
Proven Strength Courses (in Book form) 


“SCRAP sn vi ou Gaerne caer 
eles 


Hie a Poamaiee ALL 5 for One Dollar! 


Jowett Institute of Physical Culture 
230 Fifth Ave., Dept. 865- A, New York 1, N.Y. 


JOWETTS PHOTO BOOK OF 2 Hog | 
Famous sTRONG men ano BEVEL + 
FOUO OF INSIDE SECRETS 


Begin now to tum spare time into 
money; Become draftsman with op 
portunities for advancement. Be ready 
to qualify for a good paying fe 
dustry, tums to peacetime produ 
If you are now doing routine drafting work, prep: 


for, promotion to a better job, in your field. Send name 


‘and address today for FI 
———: 


‘American School, De 


| Name 
| Street. 
L ci 
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‘i’ a 
REVEALED AT Last! 
THE INSIDE STORY of Lote Techno- 


affect your Postwar Radio 


Read this informativ 
you buy your new p 
ceiver. Know what new develop 
have been achieved throug! 
research in furthering the war effort. 
ten by John Meck, leading elee- 
tronic engineer, and, for the d 
producer of special devices re 
commu 

advance information on 
RADIOS. FRE WRIT 


John Meck Industries, Ine, 
Plymouth, Indiana 


e=MECK RADIOS 


SOLD 


story before 


INDEPENDENT DEAL 


110-VOLTS 
from DIRECT CURRENT 


ac 


the MODERN 


Test O-Lit Palefrese 


SYP) 


st THE NEON CLOW “ 


Sey) - LOCATES TROUBLE 
AV INSTANTLY ie seni cir 


hot or grounded wires, Tells 
AC hom DC. For sw 


 PuTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


MOTORS 


Ze 


OUTLETS 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, Mt 


WELDER 


Send for complete 
seiner termara 


Stave Your Priority Me 
ane Type of Welding 
‘yee ae. 


Quicker and Stronger 


are possible with only the latest de- 
veloped welding equipment, And the 
Iatest devi "Simpl 

the same are 

as played such an 

‘in the all out pro: 

VICTORY.” “Hobart 

available to you now 


“ome of the World's Largest Builders of Electric Arc Welders,” 


31 Lesson Art sonrse [Bbc PLANS ARE SIMPLE! 


CARTOONS & DRAWING |50c¢ 
Hitt FAST: 
FREEZER 


FROZEN STORAGE 


from 5° above to 10° 
below zero—FOR ALL 
PERISHABLE FOODS 


= ENGINES IN STOCK 


‘The O. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 


5 SIZES— 
8-40 CU. FT. 
CAPACITY... 


er 2a: | NO KNOWLEDGE OF RE 
| FRIGERATION REQUIRED 


| hana: 
| cuirea. 


MILK COOLER PLANS, Too, 
STRUMENT co. are included with the PAST 
Church St. Annex New York 7,M.¥, FREEZER plans at no extra 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 
HOOK WORMS 
WHIP WORMS 


«+-you can free your dog of all these worms 


wt PULVEX 
cusraat WORM CAPSULES 


ed by lending beer. Atlan pt rug, departnant te, Ste 
1 pachag doubles, 7c) Pach two way: fr papi, fr des. 


LEJAY MFG.CO. 


Dee LEIAY BUILDING] 
MINNEAPOLIS 8, MINNESOTA. 
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“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PA\ 
vv wite HI 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
+ EXPOSURE 

+ DEVELOPING 

+ ENLARGING 

+ FLASH PICTURES 
+ FILTERS & COLOR 


BOOK 


© Surface stains or small nicks and scratches on furniture 
aren't quite 20 serious as they may appeor to be. Shinolo 
Woxes do a swell cover up job. Whether the piece of furni- 
ture is old or new—cherry, maple, or pine—there's a 
Shinola Wax to match wood of any age or color. These 


colored waxes are particularly helpful in restoring @ rich, 
mellow finish to older pieces. 

These same Shinola shoe-polishing waxes ore swell for 
preserving linoleum . . . 


for finishing oirplane and ship 
SHINOLA. 


models, too. Ask for them by name... 


SHINOLA—10¢ @& 
IN ALL COLORS “s 


TAN (RUSSET) © BROWN 
OX-BLOOD * BLACK 


(inCaméa its 2in 1) | 


Buy War Savings Bonds and Stamps regularly. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


Gomplete Tratruetlons wy a practical pater, with formula 
ra I lokel 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


ften amgociated with Hardening of the Arteria 
"Heart Trot 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


A genvine steel pock muffler WITH A BEAUTIFUL 


Aston taete coca maume 
Jian st a 
erat heateees 
das ngs ok 
ist dia, $17.50 
= 
SANDEE MUFFLER CO. 
7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 
CRAFTSMEN! 
We specialize in high grade Foreign and Do- 
mestic Woods, Veneers, Lumber. Plywood, 


Carving Blocks, Marquetry, Inlay’ Lines and 
Borders. Inquiries are invited. 
Send for fre 


W. C. GRIFFITH CO, 
Baltimore 23, Md. 


16 5S. Carrollton Ave. 


MAKE MONEY CASTING whe 
" FREE FACTS SENT 


fous profits, No experience 
{al eedad. Start in Basement. 
"Con struction: 


Hay Rake and 
Stacker Attachment 
Also Available 


The BULL-DOG Tractor Lift makes 
easy, fast moving of manure, dirt, sand, gravel, 
‘snow, barrels, ete. Builds ponds. Lifts machinery 
for loading. Does a thousand jobs on farms, parks, 
highways. Guaranteed. Write for details. 

OTTAWA MFG. CO., 701 Barton St., Ottawa, Kans. 
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RED-ITCHY SKIN? 


watch out—it’s often 


ECZEMA 


‘Invisible’ 
Liquid 
Promptly 
Relieves 
Torture! 


First applications of wonderful soothing 
Zemo—a Doctor's highly medicated 
invisible liquid — quickly relieve intense 
itehing burning of Eczema, Psoriasis and 
similar annoying skin and scalp irritations 
due to external cause. Zemo also aids 
healing. Amazingly successful for over 
35 years! Apply any time—doesn't show 
on skin. First trial of clean, stainless liguid 
Zemo convinces! Buy Extra Strength 


Zemo for mean cases. 
mics EMO 
7, TRAILER BUILDERS’ SUPPLIES! | 
RA m 
en. Our BEM irae 1946 catalog 106 ‘Blue prints eae th 
receipe 


FREE! wossy catauoc 


Over 1000 items = Over 300 Photos 


supplies, ete. 
AMERICA’S HOB: 
pat. ae 40 E. 21 St. 


N. Y. 10, N.Y. 


wanov, ADDING MACHINE 


Can Be Carried in V 


ONLY $50 vas POSTPAID 


ABSOLUTELY ACCURATE 


[sae 


in 


51 


‘4 DYNAMIC HEAVY DUTY 


INDUSTRIAL WELDER FOR ONLY 


This portable DYNAMIC WELDER—eaily cor 
poten wtod 10 wh Fgh cicatwers os, IKON, STEEL, SRASS BRON 
Co tafe end carbon ore welding hect se 


ie SUPEACIAREED WELDER: 


DESIGNED TO DO HIGH GRADE WELDING INDHPENSIELY — 


oe 38 Seas bs, 
120 ah "PER GALLON 


OTTAWA MFG. CO., _ 701 Wood St., Ottawa, Kans. 


VETERANS 
Bre MAVERE ITS? 


WHIZZER MOTOR SALES CO. 
Dept. 8, 3132 E. Washington, Los Angeles 23, California 


TAMMS SILICA COMPANY 
Dept.0-118,228Nerth oSolleSt.,Chicoge! IL 


eg 
; >i FOOT PAINS 
ae STOPPED noiie¥ tack 


TRY 29 DAYS 
Your nish 


BLACK widow C-D Kit T-155$.-50 caTALOG 5 


CLEVELAND MODEL & sUeery’ Aad 
‘* _4508E66 Lorain Ave.. Cleveland 2. Ohio, 


Wy 


TRAINED MEN NEEDED IN 
NEW, ESSENTIAL INDUSTRY 


Plastics isa, great new is 
in it ism 


r- Cooled, 


ARCH HEELERS 


Send No Money 2! 


save C.O.D. by sending, price * 
Pleased after 30 days. Send To 


‘ARCH HEELER CO., Dept.51-5,COUNCIL BLUFFS, IOWA 
SIGN EASILYs*o EXPERTLY 

SON'S paliien UTTER PATTENNS 
SHOW CARDS Saeed 


Classified Ads only 35¢ per word per insertion, payable in advance. Minimum ad 10 words. White space 


$2.00 per line, To be included in August issue, copy should be in our 
sale August 


office by July Ist. August Issue on 


Beginning with the September 1945 issue prices will be increased to 50c per word per insertion, payable 


in advance. Minimum od 10 words. White space $3.00 per line. 
POPULAR SCIENCE MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 


Tae TEE oi Poy Sean RSs | EE, A BEG RIG RE 
HERE IO Mec eG, ed | on oases Geiss ne Ge | eke Teoaa melee A 
Sana ROR St iy ie | Sue data SN Po 
Pat a ea AS 
oe ete earl aeRO 
aioe eee 


wantlites. Also, make a 
aitals Oa, Autimopiie. Pree, Samples 
‘K-{te. Boston (38). Mass 


5 9 ‘sayone, 
yar “own engravings at” home, 


$548 (Guo “Garage faite, Palsview 
f Sehooleratt. 33 De 


BIO profits taking subscriptions for 
‘Confidential Catalog 


18, 3 Gadi, GEE, 
StF csitate Orie “Ghteage Hribe puppies ee Bins Subscription | 


Agency: Flushing, New York 


LUMINOUS pictures that glow in the dark 


‘ADVICE. 


ato wearin fot se "Alo Gon 
yetsetlon ‘Notes Unusual ‘Demana 
| Yoraanebis toriny: Howava'P. Bla, Depts 


MAGIC ices "Al_aaareTe Joe a 
Dorses are off. Past seller. Big profits, 
40 "Races $1:00, | Dime. brings ssatoples, 
ale pices: erkley Cox Dive 
MAGIC Ceaner god Tandy 


Yo (sell to jobbers, ‘Fetal! dealers, LICK, After-war tayotie, 


‘Start own baal 
SEES peat ee Naver, describing 


pt 


‘nothing like ito the market tells on 

mn to Fesponsible people. | 
White attention PY: Pumigating Cap Bag | 
Go. 'P.0. Box 1888, Baton Rouge. La 


ir eapreal. | 
| 


Dati, 
rose fe ‘Aspirin, 
"ot Breaday: Rew Yor’ 


rr 
‘one 43 00) Fencte | fi 
roes, boxer. $1.08. Sen 
Free: Mills Sales 


‘Own Business on 


| “Work’s temo 
Srmatfon, "cama: "yaives,. sipercharsers, 
z Foreign “art 


| S886 %sach. 'Oterseur order 
ee ‘America s most 
Motor Soaks ioe’ Clvmer. 


plete, 
'W. Pleo, 


MoE Been actomsbie_somine Saat 


Many think so! Book Modern Steam 
| gars" eo! oiges. 100 filustrations. Doble, 
| White, “Scanfey: “otners. Bpeciteations, 


| RugSfeaphe ay ad atene steamers 


uid $2.00. pa 


Sloth ‘bound ‘edition $3.00" Send 26¢ 
folcer mikes early. steamer 
Photos, Interesting. educational, 
Anclent steamer iatormauon’ Clymer, 2126 
wep Gs 

‘erica Worlg 


MOTOR Wision of 

ender Pook. automotive Bistory: 

fer with supplement by. Floyd, Giver, 

itstrations. All early automoblies, 

ver 1300 orie-tune auitomebie Manu: 

facturers dn americn.--Postpaia $2.00." De- 

Kine sot wound 4.00" Clvmer, 3188: W. 
Pico, Lan Angeles ty Call 


Brae | profitable Setaile ‘and ree sample. Lite: 
les year atter | Baver. 97. Saybrook. Con 
ent on ered: | ta beautiful 12 By 


ved ones. etait $1 
| Sample at wholesale 40: prepaid. ‘Particus 
MGondon. Box 18%, Upper Dard 


y TRIAL Order 100°; Profit. Big, Dex 
mands PlasoatcOnce  Kesbourd ahest 
mitte/“a4ahS 8: Michiea Ave. Cicero 


‘Lene! Powerful gasoline mileage stretch 
$0, Goes like Bluesstreak' | Extremely 
Port 


famplew tod Frontabie.. Thermopower 


‘Pukon St. 


STARTS you in business. Sel DaLaxe 
‘ve fold tes, "100" wool interim 
‘Gents vgu only ey per doden. you make m 
loren, Ben: citi introductory | PHOTOS 3-250. Adulig_enoviment_ TOE 
HE pn og ee uraioe sgmples | "Mair Maaddrear Services 0 W.'¥ 
fines Bree oehaas aeckrear est | Aven Broan ss Ry 

He-ad, New York 10, 


King Ideas, 
formulas. , Schemes, Ex 


Boned secrete 
Particulars, Pree’ Pormice Co. Bor $12 
Dayton, 


‘AUTOMOBILE Racing Book Fh Ea 
Mis it to Bulid lot tra 


AUFOMOBILE Racing Phote Album iG 


‘exciting pho'osraphe record cars, dt 
crashes Famous tracks iomrated, Port: 
Sela $1's0. “Civmer, S195 W: Pico, Loe Ane 


Cant 


‘Books — Most complete automo 
‘motorcycle selection ine Amerien, 


Bile, 
pisteen Neohnieel acina, “Sen aime 
for book, catclog.‘Civiner, 2125 W. Pleo, 


Ube Aneeles 6: Cail 


eis hee at ‘ouch af ehed clea ORD lar Uarke Sasa” Pens each es 
‘oH WS fie | acasAke allied tare 
 ceion, SL. | Buogpecrs. Eve” ear ows. seit Tot 


31:50. con't you ter brings sam 
pie. pricerWarkity"Co." Brvden 53. Va 

laher sells wholesale oF di 
‘Rhiier 1 Franklin: Syracuse, 


‘npg envelope (3 racer) ‘and Smplets 
Sines, Box $2, Pieshng 95 Ree tk 


SKUNKADORA | Eliminates | 


‘Pvaces of Skunk odors’ Noxaing uke tt. | NE® York 
whirlwind. sellers to farmers, trappers 
feneral sores, breeders. etc. Big protie 
Sena'"si‘00 Yor Samule ‘on money back 
Gusraptes or write Sparhawk. Sparel, 
New York. 
‘SALESMEN. distributors take Bla money 
“eling the Simplified “"Tax-Saver and 
Record 


EVAPORATIVE, Alr-Cooler, Window Spe. 

astructions, diagrams, photographs. ta- 
formation $180" Pele Pratt. 1hat DSF, 
Marvevilie. Cait, 

ANTIQUES ELC 
DIAN GOODS. 

SWORDS, fapiers, daggers. pistols, 

‘Mjustrated’ mane Bsc, ‘Robert 
a es ae 
‘ARROWHEAD and lists. Indian eles, 156. 

‘Willams. 21215 Pine, Green Bey, Wis. 

‘ARCH SUPPORTS 

BIG_Profts manufacture custom 

larch supports. Particulars, Julle Coresen, 
268 Geyer. St. Louls 4. Mlssourl 


“Abels. 


‘CUSTOMIZE your automobile. Thustrated 
ew restving ideas.” instructions, spe 
gif mmadel changes by simple methods. 8 
Speedwiieel, Hox 123.C. Areadia, Callfornt 
194g IGNITION Supercharaer, #400. Pep. 
"Mueage, Fast Sta 6 “hate: ‘Co 
sbi Ste New Yorks 


Darts available ¢9 civilians, Wenderftl op- 
‘Gompie 


made | check. or money” 
Laboratory. ioao"Jeterson. vansvile 1 


AMAZING, new Moto-Vator injects water~ 
"apar ipto molar Yoat lke newest Rater 


RAND R Mig. Co., Box 548, Marine Divi 
lan. “Anderson,” Tndiana. Speed and 
Power’ Ravioment” Hicompreasion. crinder 
pends Dat invoke’ Sanlfids Camiaatig 
‘ons. enite Piswheels tor an 
Model A Fords. Alr Pumps Gauges Tuchom= 
@lers Autopulses. Soecial Literature $1.00, 


UNLOCKEEZ Is u Patent Pending device, 
iaranieed {0 "open. any push button, 
‘E"instantty. $2.00 per unit Un. 
lock Device Co., Box 2689, Los 


of over 3,000 popular 
oft et “hs ease 
Patt a ree 
a Nag er 


‘We carry Moto-Sco0t parts for Lasnop and 
Stratton motors. Write for forder 
muy ttc, ‘Centefogal elute Armert= 
Ban ‘Motonscoot, 1319 W. ‘Carroll Aves 
Ghiearo. in 
(OU, Pumoine Moior—brough: back to nor 
ial ‘without ring job Prolong: Lite oF 
moter, “Use car Iminadiately” information 
Bi ae ances haa Ra 


MRED “Auto oF, Truck Paria? New. Used 


PRESERVE your Ures with pustic and 
unclure-preot your" tires, Betails for 
atimp. Bette, Box’ 80), Horger, Texas, 


AUTO THANLENS 


RECORD Player: Plays thra your radio: 
fd any to ane. Detaled plans 


REE ae a ha hae 


BOATS, OUTROARD MOTORS, PTC, 


foagazines 250 (Refunded 
& figuistion ‘Service, 30 Church Sk 


1.60, 6 for B0c, other sets 
Sralible” Hrireth ti8 W. dard St, Dept. 


TGEATIONAL Boos auch for rented 
gui sual fee, Books bouunt. Money pack 
{course iaaignty, bee Muniain. Piseah: 


POEL ae, cat sae ett ee 
. Toe (cole 


MAKE 16 Rowboat_ Blueprint 
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POST-GRADUATE PILOTS 


The Ferrying Division of the Air Transport 

* Command is “big business” in military fly- 
ing. It takes “post-graduate” pilots—pilots 
who are tops in instrument flying skill—to 
handle this job. 


The big C-54’s which cross the Atlantic 
in winter, link the foggy Aleutians to the 
mainland, or battle th: ents over the 
Himalayan “Hump,” encounter weather at 
its worst. And there’s no turning back; their 
precious, urgent cargoes must go through! 


For this exacting and vital air transport 
service are needed the best flyers in the 
world. That is why ATC assigns only sea- 
soned aviators to its four engine school. 
And that is why they are trained to become 
experts in precision flying—"“post-graduate” 
pilots on the world’s toughest airline routes. 


Instrument flying courses and “refreshers” 
in the Link Trainer are an integral part of 
this training program. The Air Transport 
‘Command, like the airlines, has proved that 
Link instruction on the ground makes for 


safety in the air! 


SAVES LIVES, TIME, MONEY! 


Millions of costly hours of fying time in training planes 
have been soved by instrument instruction in the Link 
‘on the ground. Millions of gallons of precious aviation 
fuel have been conserved 
for combat missions. And be- 
couse of instrument fying 
skill, the Ii 


i 


LINK MANUFACTURING COMPANY, LTD., GANANOQUE, ONTARIO, CANADA, 


Makers of Link Trainers, Crew Naviga 
and other Devices contributing to the safety of flight 
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In the camp at Sagan, Major Orris and his fellow prisoners provided for their needs with homemade 
‘equipment described on the following pages. At the right is their symbolic version of AAF wings. 


Yankee Ingenuity Licks 
Prison- Camp Hardships 


By VOLTA TORREY is 


‘OR Maj. William Orris and hundreds of other American air- 

men, being captured by the Germans was like being stranded 
in an incredibly weird and inadequate world. They were always 
hungry. They had no tools, and scarcely any material except 
tin cans. Yet they re-equipped themselves with nearly as many 
things as a novelty store sells—and they pulled through. 

Orris is a tall, bright-eyed pilot who parachuted into the en- 
emy’s custody five weeks before D-day and escaped three weeks 
before VE-day. His B-24 was hit by flak in a bombing run over 
Toulon. Blinded and nauseated by gasoline fumes, he went out 


JULY, 1946 MAS. WILLIAM ORRIS boiled out 
into coptivity five weets before D- 
day, wat o prisoner for over I months. 


OVENS, like practically every: 
thing else the prisoners made for 
themselves, were fashioned labo- 
riously from old food containers. 
There were two types, both to be 
attached to camp heating stoves. 


ICE-CREAM EREEIER a 


duced by the “bri ddles of. ot 
jnoved tea tebe let pakiea: 
the bow to and fro. Ice cream was en- 
jeyed only in the winter, when ice wos 
(etik-outdesrs. a the tin used come 
from containers 


Two styles are 
prisoners had such clothe: 
captured in, plos 


‘ond issued to them. They 
their own washing and pre: 


through the bomb bay and 
lit in a tree beside German 
headquarters. Looking 
back, he saw his own plane 
explode and the rest of his 
squadron disappear be- 
yond the horizon, “Boy,” 
he says, “I sure felt lone- 
ly.” 

But the Major was luck- 
ier than many kriegies 
(war prisoners of the 
Nazis). He learned the 
next morning that his 
crew was safe. He was 
questioned cunningly and” 
paraded before French and 
German civilians. But he 
was not tortured, and he 
believes the Luftwaffe's 
prison camp at Sagan, 
southeast of Berlin, in 
which he was confined for 
the next eight months, was 
one of the best in Ger- 
many. 

Even 80, the food at this 
camp was neither good nor 
sufficient. But at first each 
man got a Red Cross par- 
cel once a week, and Or- 
ris received one of the two 
dozen packages that his 
family sent, and about a 
fifth of the mail addressed 
to him from America. 

With tin cans as shovels, 
the boys leveled two base- 
ball diamonds for them- 
selves and cleaned out a 
water tank to swim in, 
But they soon talked and 
dreamed more about food 
than about sports or home 
or girls. Planning future 
menus was a favorite oc- 
cupation, and Orris is car- 
rying out those plans now. 
While talking to POPULAR 
SCIENCE MONTHLY'S edi- 
tors, he lunched on a fruit 
cocktail, two helpings of 
roast duck with all the 


JOINTS like this were CUTTING of tin wos man- 
used in patching to- aged with a knife blade stuck 
jether the tin token into a floor crack and worked 
from food containers. to and fro like @ can open 


SOLDERING. Specks of sol- 
der salvaged from can tops 
were applied with rods made 
from the handles of jam buckets. 


trimmings, and a strawberry shortcake smothered 
in ice cream, 

On a typical day while he was a PW, his break- 
fast was a cup of poor coffee and two slices of 
toasted but sour black bread, as thin as Melba 
toast. Lunch was another slice of bread and a 
bowl of barley soup as tasty as dishwater. And 
the day's big meal was half a bow! of potatoes and 
cabbage with just enough meat to whet a soldier's 
appetite. 

‘The kriegies were required to punch two holes 
immediately in every can of food they received 
from the Red Cross. This was to keep them from 
saving some for attempts to escape. Another re- 
sult was that much of the food spoiled, and many 
men had dysentery. 

When a rabbit came through the barbed wire, 
70 or 80 of the imprisoned airmen would chase it 
like dogs. Even three cats that were pets of the 
prisoners were sacrificed after days of discussion 
and planning. One man was detailed to stun each 
cat with a club, another to skin it, and so on. The 
first man did not hit his cat hard enough, and it 
got away, but finally the disagreeable job was 
done, and the men who ate the cat meat said it 
was good. 

‘The Germans let them have gardens, which they 
spaded and raked with tin cans. But the soil was 
miserable, and American officers solemnly fol- 
lowed the horses whenever a wagon entered the 
camp, waiting for manure. They even built a trap 
to jolt the cart that carried waste away from the 
latrine, and salvaged the stuff that spilled out as 
fertilizer. 

‘When a kriegie found a nail, he kept it in his 
watch pocket and took it to bed with him, because 
it was a precious tool. They had table knives, 
forks, and spoons, but no pliers, screwdrivers, or 
hammers. Yet, in addition to doing their own 
cooking, they had to improvise the utensils. 

Their cooking was economical, They saved 
prune pits, for example, extracted the seeds, and 
cooked them in margarine to make a dessert. “It 
tasted like almonds,” says Major Orris. Coal was 
so scarce that they dug up stumps and roots from 
the prison grounds for fuel, and made “kriegie 
burners” out of tin cans. These were tiny con- 
traptions that enabled them to get the maxi- 
mum heat from leaves and twigs. 

‘These PW’s could not buy anything, but they 
ran a store where they swapped whatever they 
happened to have. The storekeepers set point 
values on everything, and some men soon learned 
to play the market. When smokes were fairly 
plentiful, they stocked up with cigarettes, held 
them until the point value rose, then traded them 
for soap or whatever else was offered. 

Others turned to handicrafts. Some saved metal 
from the tops of cans, made molds from AAF 
insignia, and cast new badges for those who had 
lost the wings from their shirts. A popular varia- 
tion was an insigne with one wing clipped off and 
a tiny eight ball hung on a chain in its place. 

Some men made knit- (Continued on 218, 
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SECTION 


CIGARETTE CASES woven of tin 
strips were among the fanciest products 
of kriegie handicraft. Tin was cut into 
narrow strips, turned over at the edges 
8 seen in the sectional view, and woven. 


NANAAY 
VNAAAAS 


POTS AND PANS 
re fabricate: cute 
ing tiny notches in the 
edges of a sheet of tin. 
These could be folded 
‘over a circular piece sot 
into the bottom. Prison- 
ors’ only tools were table 
knives, forks, and spoons. 


PERCOLATOR fash- 
ioned in this manner gave 
Yanks their breakfast cof- 
fee. A nail was used in 
punching the holos for the 

isket. Nils were treas- 
ured. if @ prisoner found 
one, he put it in his watch 
pocket and took it to bed. 


CRACKER MILL provided flour for making 
pies. Crackers“were pressed ogainst a rotating 
cylinder on which teoth hod been raised with o 
nail, Flour dropped into the bottom section. 


HOPPICOPTER is the name given this first 
really personal flying machine by its inventor, 
Horace T. Pentecost, of Seattle, Wash. Resem- 
bling a helicopter, it is powered by a 20-horse- 
power, two-cylinder engine that is strapped on 
the “pilot's back. He operates the flight stick 
with his right hand and the throttle with his 
left. The CAA has licensed the device as an 
experimental type of aircraft, and the inventor 
plans flight tests, 


“BALL O’ FIRE.” Auxiliary fuel tanks filled 
with jellied gasoline (P.S.M., May "45 
100) have p 1 highly effective as incen- 


the wings of P-47 fighters like ordinary 
p. _jettisonable tanks, they explode on strik- 
ing the ground 

diary bombs in the Pacific. Carried under gel over a 


nd splash flaming gobs of 


ge area. 


The gosoline in this P-47 wing tank is 
the jellied kind. The toil fin (above) 
makes it foll like a regular fire bomb. 
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LIBERTY SHIPS aid another kind of pipe re- 
sembling underwater electric cable. A 10,000-ton 
vessel could stow 100 miles of pipe in her hold 
(above). The photo at right shows the flexible 
coble being paid out over a drum set in o hatch 
of the S.S. Latimer, one of the two Liberty ships 


the other eight, of st 


“CONUNDRUMS,” huge reels on flooting 
docks, were wound with steel pipe welded together 
into o cor jous length of 70 miles. The 1,600-ton 
loaded spools were then towed across the Channel, 
os shown at the left, paying out pipe as they went. 


Under-Channel 
Pipe Lines 
Fed Our Tanks 


'WENTY pipe lines laid under the Eng- 

lish Channel, 16 of them about 30 and 
four about 70 miles long, pumped some 120,- 
000,000 gallons of gasoline to the British 
and American armies between August 12, 
1944, and VE-day, it has been revealed. 
Pumps concealed on the English coast 
pushed the fuel through the underwater 
pipes to the French shore, from which high- 
pressure lines carried it on to the Rhine. 
Two kinds of pipe were used under the 
Channel, one of steel, the other resembling 
underwater electric cable. Both were three 
inches in diameter and could stand a pres- 
sure of 1,200 pounds to the square inch. 


Pershing Tank Packs 90-mm. Punch 


MERICA’S new General Pershing, or 
A M-26, is the Joe Louis of tanks. It is 
neither the biggest nor the heaviest tank 
of World War II, but has what is needed to 
outfight any other tank. The function of a 
tank is to provide firepower, mobility, and 
crew protection for offensive action, and its 
value must be judged on this basis. 

The Germans’ 60-ton Tigers 
and 75-ton Royal Tigers had 88- 
mm. guns (P.S.M., June ‘45, p. 
68). But the 45-ton Pershing 
carries a 90-mm. gun, with such 
high muzzle velocity and armor- 
penetrating power that this tank 
has been nicknamed the “Tiger 
Tamer 

The Pershing is driven b; 
eight-cylinder, 


an 
)0-horsepower en- 


gine, has a top speed of 25 mi 
an hour, and can negotiate gi 

up to 60 percent. Its moving 
tracks are two feet wide. Torsion- 
bar suspension makes this mon- 
ster ride smoother than its 


predecessors. The fluid drive 
similar to that used in automo- 
biles, and the tank is steered with 
levers. Dual controls make it pos- 
sible for the assistant driver to 
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Firepower olso includes two .30 caliber machine guns ond one 50 AA gun, (Official U.S, Army photo.) 


take over its operation promptly 
driver is put out of action. 

Its crew of five is protected by front 
armor and a gunshield four inches thick, 
and by inch-thick armor in back, The M~ 
is 19% feet long, 11 feet 2 inches wide, and 
only slightly over nine feet high. 


if the 


Four-inch-thick ormor, sloped for maximum protection for its 
weight, covers the front of the new M-26. (Signal Corps photo.) 


WTS WEW 


JAP BALLOON BOMB. U.S. Army 
officers and a G-man examine a bomb 
that drifted onto the American main- 
land under a 33-foot paper free bal- 
loon, Released in Japan or possibly 
from submarines, such bombs ap- 
parently were designed to start for- 
est fires. 


SEA SQUATTER’S PIN will be worn 
by United Nations airmen who have 
been forced down at sea. It is the 
emblem of the Sea Squatters Clut 
sponsored by Walter 


Kidde & Co,, makers of 


B-29 IN DOGHOUSE. This Superfortress is receiving 
skin treatment preliminary to conversion into a F-13A 
super photo-reconnaissance plane at the Continental-Den- 
ver Modification Center. The “doghouse” protects workers 
from the weather. In the winter, such shelters are heated 
by blowers of the type used for warming plane engines. 
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ERNIE PYLE, America’s late beloved war paid for through purchases of War Bonds by 
correspondent, has a namesake in.the form employees of the Wichita (Kan,) Division of 
of a B-29 Superfortress. The big plane was Boeing Aircraft Co, where it was built. 


WRAP-AROUND LITTER of can- 
vas reinforced by hardwood strips 
enables a wounded man to be re- 
moved safely from cramped quar- 
ters in a bomber, 


INSIDE THE C-97. Below, a 214- 
ton Army truck is parked in the 
upper fuselage section of the 
cargo version of the B-29. Two 
such trucks can ride this main 
deck, with other equipment, while 
personnel or cargo is carried in 
two lower compartments. 
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X RAYS ADJUST FREQUENCY of paper- 
thin quartz plates, indispensable as control 
units in high-precision radio transmitters 
and receivers. The process, of which the 
general principles are shown in the drawing, 


PNEUMATIC TOURNIQUET, with a gauge 
dial to indicate pressure, almost totall: 
elminates the danger of post-operative gan. 
grene, which frequently develops from use 
of manual tourniquets. The anesthetist in- 
flates the device as incision is made and 


‘OSCILLATOR'S METER TELLS 
(WHEN PLATE 


ES DESIRED FREQUENCY 


eliminates time-consuming hand grinding 
and uneven chemical etching. Effect of 
X rays on crystalline substances was dis- 
covered by Dr. Clifford Frondel of the 
Reeves-Ely Laboratories, New York Ci 


PEANUT WOOL, a synthetic fiber 
called ardil, has been developed by the 
Imperial Chemical Industries, Ltd., 
after 10 years of experiments. It may 
be woven with real wool, cotton, and 
rayon for the manufacture of inexpen- 
sive textiles. The synthetic fiber is 
made from protein from the peanuts 
after oil for industrial uses has been 
extracted. David Trail, ICI scientist, 
says it will be cheaper than pure wool, 
with all the cold-resisting properties. 


controls pressure throughout the operation 
(left, below). Tourniquet (right, below) 
consists of a rubberized fabric tube which 
is reinforced by a belt of the same material. 
It was developed by Dr. Harold R. Conn 
and is produced by Goodyear. 
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MOSQUITO LOVE SONGS are being 
“canned” on phonograph records by sci- 
entists at the Cornell University Medical 
School. Mating calls of insect Sinatras 
and Ginny Simmses may be used to lure 
disease-bearing pests into traps. 

Often only faintly audible to human 
ears, the insect sounds were greatly am- 
plified for recording. Practice enabled the 
experimenters to distinguish between the 
songs of different genera, and between 
those of males and females. Running true 
to form, the females’ voices are louder and 
more highly pitched than the males’. 

A mosquito will not sing without an 
audience, Even a male quartet may refuse 
to sing until a female comes along; then 
they break out with the mosquito equiva- 
lent of “Sweet Adeline.” 


£ 1 ona 


PEA SEEDS from the tomb of 
King Tut beor fruit! Three kernels 
given to an American Army offi- 
cor yielded I'/2 pounds of fresh peas, 


TEETH HAVE CANALS. Every one of your 
teeth has about 50 miles of canals. This 
fact is revealed by the RCA electron micro- 
scope, which has a magnification up to 
100,000 times. The mountainous-looking 
area on the left, below, is the enamel sur- 


Some of these wore sowed, and, 
while producing a healthy crop, 

not attacked by pests which 
chewed up neighboring plants. 


The bug-esistont King Tot, peas 
have a distinctive walnut flavor, 
‘ond may prove to be more valuable 
thon the jewels found in the tomb. 


face of a normal human tooth, magnified 
5,300 times, disclosing irregularities of 
structure never before seen. The other pic- 
ture is a cross-section shot showing canals 
in the dentine, and openings which appear 
as huge craters. 
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Compared with the new ho 
fo be broken down into four 


the old 240 (below) moved ot a snail's 
ions, carried on solid-tired wagons that wer 
slow tractors, and could not be emplaced in less than four hours, mostly by handpower. 


Daddy of ‘em all is the new American 240-mm. howitzer. This “Black Dragon," hauled 
in two parts by 38-ton tractors, can race ov 
emplaced with a truck crane in IY hours, and shoot 360-pound shel 


rough 


pulled by 


| Biggest Gun on Wheels’ 


By JOHN E. LODGE 


HAMPION of heavyweights- 

the agility of a bantam—that’s the new 
240-mm. howitzer which blasted the great 
gaps in the steel and concrete forts of 
the Siegfried line. Not only is the M-1 the 
heaviest of all our mobile artillery, but it 
goes into action in a hurry. All previous 
performance records in speed of movement 
and emplacement of big guns have been put 
in the shade by this product of U. S. Army 
Ordnance ingenuity. So quickly can this 


CLAMSHELL bucket on the crane digs the r 
pit. The crew formerly did this job—with shovel 


monster be thrown into action that it is 
used on targets of opportunity as well as for 
demolition. That gives an idea of the gi- 
gantic stride represented by this weapon. 

Mobility is the middle name of the 240- 
mm. howitzer. It moves in just two parts, 
drawn by 38-ton tractors, at 21 miles an 
hour, the 12%4-ton barrel riding on one 
wheeled transport wagon and the 2 
carriage on another. With their 18 x 24 
pneumatic tires and high-speed axles, the 
transport wagons are a far cry from the 
slow-moving, solid:tired trailers that were 


HUGE CARRIAGE is lifted to be set dow 
the pit. The carriage was unbuckles 
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The 12/-ton barrel (on left, above) ond 
the 20-ton carriage (right, above) make 
up the heaviest mobile gun now in use, 


Its mobility was limited, its range five 
tate of fire from two 
war than the new gun. 


used to curry the old-model howitzers. 

When it comes to getting the new 
gun into action, the methods and means 
are equally modern. A huge truck- 
mounted crane digs the recoil pit in a 
fraction of the time formerly required 
by men with shovels. The same crane 
picks up the carriage and the barrel 
with ease and sets them in place. With 
this up-to-date equipment, the big how- 
itzer is ready to fire in a little more 
than an hour. The old one could not be 
emplaced in less than four hours under 


CRANE now 


icks up the barrel to set it on 
the corriage. 


it) Mel is ready for action. 


It took valuable time—hours of it 
—and plenty of elbow grease to 
i pit for the old howitzer. 


the most favorable conditions. It was al- 
most all hand work. 

When the new howitzer goes into action, 
its performance is likewise far superior to 
that of its predecessor. Its range is 14 


NEW 


Everything is g 


can be loos 


from 


the wai 


Only two pairs of 
turnbuckles hold the 

gun's carriage to the 

fransport wagon. Ther 


the 20-ton carriag) 
smooth operation. Set 
a few hooks—it's off! 


With equal speed 
4 the barrel is swung 
1s wagon by the 
powerful erane over to 


5 Then the long tube 
is moneuvered into 
the ready-made fittings 
on the gun carr 
and locked in place. 


6 The 360-pound pro- 

jectile is put into 
the trough that guides 
it into the breech. A 
240-mm. shell 
A inches in diameter. 


Power-driven winches wi 
the old gun, but it was also tug and pull for at 
lerymen to line up and fix each section in pla 


miles, against nine. Its rate of fire is three 
times as fast, its projectile heavier. The 
gun itself can’ be swung in either direction 
221% degrees from center, as against 10 de- 
grees for the old one. The added area of 


red to speed in emplacing the mighty M-!. And before each is sent to 
@ battlefront it is put through its pace: 
tured os it wos being set up ond tested at the Aberdeen Proving Ground in Maryland, 


in this country. The gun shown here was pic- 


is 


EEN 


almost 


GI's then strained to adjust the awkward monster's 
fittings. In fact, the whole opera! ‘ 
tion compared with the crane-operated equipment. 


enemy territory brought into range is im- 
mense. 

About the only similarity between the 
new and the old guns is the caliber of 240 
millimeters, slightly under 914 inches. 


ld 16%s-foot ba 
Today, the eran 
Bihtoot berrel es eosily os 0 man lifts a cigar. 


All in all, the new 240-mm. howitzer M-1 
simply spells more destruction for the ene- 
my, more protection for our men. It's an 
artillery ace-in-the-hole in the hand held by 
American forces. 


So quickly can this monster be thrown into action that it is used on moving targets as well os for demolition 


work, And its 
who were the top: 


7 (Above) With 90 pounds of jer be- 
hind the shell, the breechblock is closed. 


B (Below) A Gl works the elevator mecho- 
nism, When everything is ready—BOOMI 


functional simplicity helps to exp! 


jin why our men in the field defeated the Germans, 


in artillery for neorly © century. The Yank le the new master in the bigegun. Reld, 


OLD AND NEW 240-mm. HOWITZERS 


COMPARED 
OLD NEW 
MAXIMUM RANGE 
(YARDS) 255 
16.6 
NGHOF EAR, 276 
(FeeT) Saw) 
RATE OF MOVEMENT mp 4706. 2i 
WN FIELD (M.P.H.) 
(PLACE! iT 
re rggurcnenr 2) 4 ne) 
BERT ESS sane cay | Ti 
65° 


MAXIMUM AND MINIMUM. 
ELEVATION (DEGREES) 


TENSE pees), Zea 
~ ai” aii 


1700, 
‘MUZZLE yaLocrey —— 
(FEET PER SECOND) a“ 


ce | 
(Pounds) 
as 


WEIGHT OF CAN) 
(PounDs) 


WEIGHT OF 
(POUNDS) 


highly trained specialists maintain con- NIGHT FIRING is done to occustom the gun crews to the 
tact with bases and other ships. By means blinding flosh os well as the terrific bork ond jolt of the 
of intraship phones, the shack alto keeps six-inch guns. One bone-jarring test of o shakedown is to let 
in touch with various parts of the cruis all the sterboord or port-side 


BEDDING 


CRUISE... | 


CRUISER FIND THEIR SEA LEGS 


stand firm when she lets go a might 
Ivo of her biggest guns. 
‘These official Navy pictures were tal 
on a recently commissioned light crui 
Reliable unofficial sources reveal that 
she is a 10,000-ton ship of the Cleveland 
class, with a speed of 33 knots. She car- 
ries 12 six-inch guns, 12 dual-purpose 
fives, and a number of 40 and 20-mm. 
ack-acks. Without her armor, she 
about $18,000,000. On her shakedown she 
carried 400 men above her normal 888 


THREE 20-MM.-GUN CREWS (lower right) 
gang up on a plane-towed target ond it 
full of holes. The same kind of target is used 
for the dual-purpose five-inch guns 


IF AN ENEMY SHELL knocks out the com- 
munication lines from the range-plotting room, 
@ gun-crew captain con pop his head out of the 
turret and do his own aiming with these sights. 
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COWQUERED EY MIEDICAL SCIENCE 


In one week not long age, 32,000,000 
Americans contracted colds. It has 
been estimated that colds cost us 
800,000,000 man-days of labor a year. 
Now, at last, we can see this enemy 
and plan its ultimate defeat. 


By JOHN GILMORE 


Drawings by the Aut 


n lon; 

the common cold 
diseases such as virt 
paraly e 

measles, mumps, and tr 
from only 10 to 280 milli 


micron is a millionth c 
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millime 


r is abe 


twenty-fifth of an inch, 
minute but deadly enemies 
an slip through bacterial fil 
known as filterable viruses. 
nd the range of even the 
ptical instruments, they also 
been called ultravisible viruses. 


however, has 
them visible by 


ELECTRON MICROSCOPE 
GIVES US FIRST VIEW 
OF INFLUENZA VIRUS 


“Ultravisible" viruses, s0 called be- 
cause they formerly were beyond the 


with Dr. V. K. Zworykin (standing), 
fe RCA Electronic Research 
Below is the ‘first 
of the influenza virus 


missing I 
matter, with 
nitely a 1 
multiplies, 
that not 


mntaing but 


, - 
| INJECTION OF CHICK EMBRYO 
| PRODUCES VIRUS, VACCINES 


A chicken's egg is an idea! medium for growing 
for laboratory use. Virus it injected into the 

developed embryo as shown below and in the t 
minated specimen at right, In this living culture, the 
| virus develops rapidly and is kept from contamination 


NS 


WHAT JUST ONE SHOT OF VIRUS CAN DO TO AN EGG 


prevent and cure virus dis- 
eases. 

Research has been accel- 
erated not only by the inven- 
tion of mightier microscopes 
but also by the discovery that 
the developing embryo of a 
chicken's egg is an ideal 
growing medium for virus. 
‘A great many mediums pre- 
viously had been tried to as- 
sure a plentiful supply of 
virus for laboratory use. Fer- 
tilized eggs now are allowed 
to develop for several days, 
then virus is carefully in- 
jected, not merely under the 
shell, but into the embryo it- 
self. In this living culture, 
the virus develops rapidly 
and is kept free from con- 
tamination by other viruses 
or bacteria. 

Another remarkable dis- 
covery is that passing virus 
from egg to egg over a pe- 
riod of time will change its 
character and destroy the 
power of the virus to produce 
disease. This discovery has 
made possible the production 
of antibodies, the mysterious 
organisms provided by nature 
to fight diseases. These anti- 
bodies are used in vaccines, 
along with killed or weakened 
virus, in treatments to make 
persons immune to a disease. 
Dr. Joseph Stokes of Philadelphia has used 
egg-developed virus to inoculate children 
against measles, with excellent results. 

Russian scientists experimented in 1940 
with inhalations of vaporized anti-influenza 
serum during a flu epidemic, and this idea 
has been further developed by American 
scientists, The U.S. Navy, using a specially 
built tank, has experimented with mass 
inhalations of serum vapor. 

Numerous strains of virus cause influ- 
enza. One of them, known as Influenza A, 
has been isolated by Dr. F. B. Burnet of 
Australia. Tests with Influenza B on 
“human guinea pigs,” reported last year by 
Dr. Thomas Francis, Jr., of the University 
of Michigan School of Public Health, indi- 
cated that a single kind of flu may attack 
the same person twice within four months. 
Inhalation has yielded more favorable re- 
sults than any other method of flu preven- 
tion tried thus far. 

‘Thanks to the research of Drs. Seeds and 
Mazer of Texas, virus pneumonia now can 
be diagnosed with X rays. An X-ray pat- 
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Light shining through the 
healthy egg below re- 


tern of the disease has been 
identified. Some success also has 
been achieved in X-ray treat- 
ment of virus pneumonia, 

The history of smallpox, one 
of the virus diseases, suggests 
what may be accomplished 
‘when more is known about these 
micro-organisms. Smallpox is 
believed to have existed in China 
in 1700 B.C., and by 1000 A. D. 
it had spread all over Europe. 
Before the great Dr. Jenner de- 
veloped smallpox vaccine, more 
than 200,000 persons a year died 
in Europe of this disease, But 
since then smallpox has steadily 
declined and is rare now in civil- 
ized countries where vaccination 
is routine health procedure, 

In one week recently, 32,- 
000,000 Americans were esti- 
mated to have contracted colds. 
‘The Los Angeles Health Depart- 
ment says that 800,000,000 man- 
days of labor are lost annually 
in this country because of colds. 
In Detroit, during one week of 
the all-out war effort, fu kept 
15 percent of the workers away 
from their jobs. But colds and 
flu are only a couple of the 
many ways in which the filter- 
able viruses, which sclence may 
now be on the verge of conquer- 
ing, have sabotaged humanity. 


What's Good for a Cold? 


1 

2 
3 
4 
5 
6 
4 
8 
9 
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Here Are 10 “‘Musts’’ 


Avoid crowds. Viruses are spread by 
coughing, sneezin; ust breathing. 


When you catch cold, stay home. If pose 
sible, go to bed. Rest saves strength. 


Be sure to drink lots of water, hot liquids, 
and fruit juice. 


Avoid contact with othe: 
spreads faster than a cold. 


Always cover yo 
you cough or 5 
Eot nourishing food—not too much at a 
time, but often. 
Toke @ 


- Nothing 


laxative only when neces- 


cold weakens your 
Call @ doctor if your cold is very s 
or if you have pain in the ear or chest. 


Stoy in bed until your temperature is 
normal. Stay at home until you are we 


CARBIDE ARMOR-PIERCING SHELL 
A separate, bullet-shaped core of cemented 
tungsten carbide, hardest metal made by 
man, is housed in an aluminum casing and 
hits with such striking force that it rips 
through a tank's armor plate at ranges up 
to 3,000 yards. ‘his shell-within-a-shell 
(see the five principal parts at the lower 


HOW OLD AND NEW 
ARMOR-PIERCING 
SHELLS COMPARE 
OLD NEW 
WEIGHT: 
15LB. ‘OLB. 
VELOCITY: 
Pfec. FT/SEC, 


ee 
RUBBER-SPONGE “BEDS” cradle the di 
bide cores before they harden 
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icote cor- 
ito the toughest of metals. 


SPRAY ARMOR pro- 
tects this Coast Guard 
fireboat and crew from 
flying sparks, and en- 
ables the vessel to at- 
tack harbor fires at 
close range. This new- 
est seagoing fire- 
fighting apparatus is 
40 feet long and as 
powerful as three fire 
engines. It was built 
for duty ‘at Manila 
and other recaptured 
Pacific ports. 


right) is made for tank and antitank guns. 
The extreme hardness of the core pre- 
vents it from flattening on impact. Its alu- 
minum covering streamlines the projectile 
and permits a small-diameter core to be 
fired from a gun of larger bore. After pen- 
etration, the carbide core breaks up and 
scatters fragments in all directions. 


The hard and tough tungsten carbide core 
of this shell penetrates armor with for 
greater effectiveness than other steol- 

iercing projectiles. Made by the Car- 
boley Company, these tank-busters have 
been in combat action for the past year. 
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The Little Top 
That Aims a Gun 


How the gyroscope, once just a curious scient 


toy, has been 


harnessed to guide ships and planes and make their fire deadlier. 


TINY, fast-spinning wheel that used to 

be nothing but a child’s toy has been 
transformed overnight into one of the dead- 
liest of our war weapons. The gyroscope has 
finally come into its own, and we are making 


Drawings by STEWART ROUSE 


WHAT IS A GYROSCOPE? 


A spinning top is. sim- 
ple gyroscope. Obe 
the natural I 


its axis stotionary in spac 


Put that spinning top 
in @ ting, with bear- 
ings at top and bot- 
tom, and you have the 

of a gyroscope. 


In this fomilior gy- 
roscopic toy, a top 


inspired 
Sperry's work. 


For practical us 
continuous rotation 
is needed. The ro- 
for can be part of 
an induction motor 


--, 08 it can be kept 

ng by a jet of 
air drawn against its 
notched rim by 
vacuum created in- 
side the instrument. 


full use of its uncanny power. It virtually 
saved the battleship from the junk pile by 
giving us gunsights that could knock down 
Jap planes before they got close enough to 
dive-bomb or launch torpedoes. It made the 
devastating B-29 raids on Japan possible 
without fighter escort. The Superfortresses 
can take care of themselves because of two 
spinning wheels no bigger than a baby’s fist 
that give their guns accuracy never known 
before. 

The turning point in the Pacific war came 
when U. 8. “Battleship X” virtually anni- 
hilated a force of attacking Jap planes on 
October 26, 1942. That was the first major 
tryout of the new gunsights and the first 
clear-cut victory of seapower over airpower 
in many a day. When the reports of that bat- 
tle came in, it was apparent that something 
new had been added since Jap planes sent the 
mighty British warships Repulse and Prince 
of Wales to the bottom in a few minutes. 
The Navy was so thrilled about the new 
gunsight and attached such importance to 
it that even the name of the battleship was 
kept a secret for a long time afterward. 
Now we know that it was the South Dakota, 
and the Navy has also revealed the fact that 
its ability to smash attacking planes was 
due to the gyroscopic sights newly installed 
on its antiaircraft guns. 

Many thousands of the gunsights have 
been made since then. They are now in con- 
trol of practically all American and British 
naval antiaircraft guns, and they have shot 
down Jap planes by the hundreds. That is 
one reason why our Navy was not afraid to 
go within range of Japanese land-based 
planes. The Jap navy was chopped down to 
near impotence by a succession of defeats. 
Some of these were administered by our 
surface ships and some by our planes, but 
in either case the superior protection of our 
fleets against attack from the air gave us a 
mighty advantage. Jap pilots knew it was 
literally suicide to attack our ships, but they 
kept trying. Very few lived to try again, 
although a few got through to inflict dam- 
age on light naval units. 

‘American inventive genius has given us 
these important new weapons, and several 
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“RATE GYRO” COMPUTES LEAD 
for anticircraft guns. Putting @ brake on 
@ gyroscope makes it a “rate gyro,” so 
that the amount of its precession (ti 
to resist turning) is determined by the 
rate at which it is moved from its 
inal plane of rotation. In the model be- 


Gunner Sax 

Beers Ranow Sf SIS 

SIGHTEDON af AS 
TaRseT SF 


ace! 


ROTOR 
PRECESSES. 
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‘THE SPEED AT 
WHICH THE 


others, by harnessing the peculiar power is the basis of all gyroscope uses. Though 
that scientists have long known to reside in scientific men have known this for more 
the spinning gyro wheel. The principle of than 100 years, they made no practical use 
the gyro is a simple one and as old as.the of it until early in this century. Their first~——— 
world itself. The inertia of a spinning mass use was in a weapon of war, the torpedo, as, 
is what makes a top stand upright, and this a stabilizing agent. Then, in 1911, after 


GIMBAL RINGS ALLOW ROTOR TO SWING aaa 


Starting with a well- 
bolanced rotor, on 


A second ring is ot 
tached by free. 

ing bearings. Init, 
the rotor can swing 
fon atis Y-Y, at right 
engles to axis XX. 
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MODERN ROTORS. For practical uses, gyro- 
scope rotors like these are made by the thousands. 
The smaller ones are of the oir-driven type—mi 


gunsights, ete. The large one is the | 
of the Sperry gyrocompass made for big steamships. 


FIRST GYROSCOPE to be so called was, the 
instrument built by Leon Foucault, French physi- 
cist, in 1852 to prove the rotation of the oarth. 
For rotation, the rotor in its inner aimbal ring 
wos ploced on the stand above ond cronbed to high 
speed, then transferred to the mounting at left. 
This is a duplicate owned by Columbia University. 


years of labor and discouragement, Elmer 
Sperry was given a chance by the U. 8. 
Navy to prove that a gyrocompass was a 
better and more reliable navigating guide 
than the time-honored magnetic compass, 
‘The Navy trials were a triumph for the in- 
ventor. 

‘That was the beginning of man's mastery 
of another natural law. The gyrocompass, 
of course, is now in use on just about every 
first-class ship in the world. After that, 
Sperry went on to invent the stabilizer that 
takes most of the roll out of ocean-going 
steamers. Then he put his gyrocompass to 
work as an automatic ship's pilot. For air- 
planes he produced the gyro horizon, direc- 
tion indicator, and other gyroscopic instru- 
ments that first made blind flying possible. 
‘Harnessing these instruments still more, he 
made the automatic gyro pilot for planes, 
now in universal use. 

In the First World War, these were the 
only instruments based on the gyroscopic 
principle. In this war, the gyroscope rates 
as one of the most important of all agencies 
for giving precision and stability to weapons 
as well as safety to navigators on the sea 
and in the air. It was the U. S. Navy that 
gave Elmer Sperry recognition for his years 
of work on the gyroscope when, in 1911, his 
gyrocompass was installed in the then new 
battleship Delaware. And it was Sperry’s 
company that came to the Navy's rescue at 
a critical period of its history by developing 
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its original spinning plone regardl 
pears to make one com 


of the rotation of 
‘olution about its horizontal 
rth hos turned oround, 


and building the gyroscopic gunsight. The 
importance of this one invention to the na- 
tion can hardly be exaggerated. 

Fortunately for this country—and for the 
whole civilized world—the Sperry Gyro- 
scope Company was laboring over a gyro- 
scopic gunsight even before the Japs de- 
scended upon Pearl Harbor. In 1940, Sperry 
engineers, in collaboration with Dr. C. Stark 
Draper, of Massachusetts Institute of Tech- 
nology, went to work on a Sperry project of 
applying a “rate gyro” to a computing gun- 
sight for warships. It was highly desirable 
to create a naval sight based on the gyro- 
scope because of its ability to maintain its 
position in space in spite of a ship's roll and 
pitch. Mechanical computers had no such 
ability. 

The “prescription” for the sight was fi- 
nally written. The precision demanded in all 
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GYRO CLOCK. Because 
of this, @ gyroscope could 
serve as a 24-hour clock, 
‘es shown here. The dial i 
set to the south of the in- 

strument, with the hand attached to an extension 
‘of the gyro's horizontal oxis. If friction could 
be overcome, it would be a perfect sidereal clock. 


parts was far more exacting than that of 
the finest watch. Tolerance of some ele- 
ments had to be as small as one ten-thou- 
sandth of an inch to make the gunsight ac- 
curate. Months of diligent effort under high 
pressure brought success. Engineering 
brains and ingenuity had written another 
brilliant chapter in the history of American 
invention. 

Almost ridiculously small are the vital 
parts that give this gunsight its ability to 
shoot speeding planes out of the air with 
regularity. The rotors—two to each sight— 
are two inches in diameter and weigh less 
than a pound each. They are turned by an 
air jet shot into slots around the perimeter. 
At a speed of 10,000 to 11,000 r.p.m., they 
have the necessary inertia to remain inde- 
pendent of all influences except those delib- 
erately and carefully brought to bear upon 
them in order to perform the function of 


WHAT IS ‘‘PRECESSION?”’ 


from frontto ba 


Try the same test 
with the rotor not 
spinning. Weight 
simply pulls the 
ring downward, as 
there is no resist- 
‘once now. Any un- 


bolance in o gyro 
causes precession. 
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Pros 
posite 

turn the 
‘on its vertical oxis. 


giving the gun a correct lead in front of the 
moving target. 

When a spinning wheel, nicely balanced, 
is properly hung in gimbal rings, it is en- 
tirely independent of all its surroundings— 
as if it were a thing apart from the earth. 
Its own inertia is its only law, but that law 
is absolute. All gyroscopic instruments ob- 
tain their peculiar abilities from calculated 
efforts to make the spinning rotor violate 
this law, a thing the scientists know it will 
not do. What the gyro does to preserve its 
inertia is to “precess,” that is, to move at a 
90-degree angle away from a force applied 
against its axis of rotation, Since this move- 
ment can be counted upon absolutely, the 
inventors exploy it to do whatever is desired 
—to open and close valves, apply and cut off 
electric current, and so forth. 

‘The type of instrument employed in the 
gunsight is called a “rate gyro.” That is, 
it is a gyro controlled 
by springs so that the 
faster it is made to pre- 
cess, the greater the 
force it exerts on the 
springs. In the gun- 
sight, this force is de- 
termined by the rate of 
movement given by the 
gunner to the gun in 
following the target. 
Fast movement gives 
greater force than slow 
movement. This force 
is instantly transmitted 
to a mechanism that 
offsets the line of sight 
from the line of the gun 
bore so that when the 
gunner is aiming his 
sight at the target, the 
gun is actually pointing 
ahead of the target by 
the right amount so 
that the enemy will fly 
into the bursting sheli. 
All the gunner has to 
do is to follow the tar- 
get steadily with the 
sight and pull the trig- 
ger. 

‘When the B-29's were 
being designed for the 
special mission of long- 
range bombing raids on 
Japan, it was obvious 
that they would have to 
go without fighter es- 
cort, so the efficiency of 
their guns in protecting 
them from enemy fight- 
ers was a matter of 
greatest concern, Gen- 
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ROSCOPE AT 

EQUATOR, ITS SPIN MERCURY CHANGES. 
AXIS POINTING EAST 
‘AND WEST 


@rrecession continues As 
LONG AS MERCURY Io 
UNBALANCED. SPIN AXIS 


SEEKS NORTH-SOUTH 
DIRECTION 


os 
tor no longer holds the same plone, but precesses 
to keep its spinning axis 9 north ond south, 


SPERRY GYROCOMPASS uses o 10- 
inch, 55-pound rotor, seen in lower part 
of cutaway view at right. A slender tube 

ing around the rotor holds 12 ounces 
of mercury. Such instruments are now used 
on most big vessels, including warships. 


AN EARLY EXPERIMENT. The fomil- 


jar gyro toy is used by Elmer Sperry in 
the 8ld. photo below fe’ show how he op- 
plied outside forces to mate it a compass. 
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eral Electric was given the vitally important 
task of designing the controls for these 
guns. The central gunnery system invented 
for this special purpose is a combination of 
electronic, mechanical, and gyroscopic de- 
vices that has spelled disaster for the Japs. 
(P.S.M, Feb. '45, p. 88.) Here again, the 
prodigious task of computing the speed of 
an attacking plane relative to that of the 
bomber was turned over to two tiny spin- 
ning rotors, electrically driven in this case. 
It makes no difference to these magical 
wheels whether the speed of the fighter must 
be added to or subtracted from that of the 
Superfortress; it is done instantly. The gun- 
ner sits in a warm, pressurized cabin, fol- 
lows the target with his sight, and pulls the 
trigger that may fire one, two, or three sets 
of guns at once. All calculations are auto- 
matic and instantaneous. The guns lead the 
target by the correct angle at all times. 

‘These are the defensive uses of the gyro- 
scope in war—important enough, surely, 
but only a fraction of the gyro's contribu- 
tion to winning this war. Gyros are on the 
offensive, too—in planes, tanks, ships, sub- 
marines, and torpedoes. 

‘When the big bombers—the B-29's and 
all the lesser ones—arrive over their target 
area, the whole ship is turned over to the 
gyroscopes that make the automatic pilot 


THE GYRO IS THE BRAIN OF THE SUPERFORTRESS' 


At the loft, below, 
0-29 Bosing Superfortres 
ly 


‘automatical 


With its com! 
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the trigger. At right, separate 


work. The vombing runs must be straight 
and true, and this is managed by the spin- 
ning wheels more accurately than any hu- 
man hand could do it. 

And now the bombing run is on; the vital 
moment has arrived for which the great 
machine and its crew have made the perilous 
journey. Again the gyroscope is called upon 
to make the bomb hit the mark. The Nor- 
den bombsight is put to work—and two 
more of the spinning wheels are doing their 
stuff as essential parts of that famous 
weapon. (P.S.M., June ‘45, p. 70.) 

‘There has been a lot of controversy about 
the relative potency of our tanks as against 
those of the enemy, but in one respect there 
is no question of our superiority in this de- 
partment: our tanks can shoot straight on 
the run. Here, again, the secret is the gyro- 
scope—just one 14-ounce rotor that holds 
the biggest tank gun on a true horizontal 
line, no matter how much the tank pitches 
and rolls over rough terrain. This was an 
achievement of Westinghouse (P.S.M., Sept. 
"44, p. 82). General Patton, who ought to 
know about tanks, gave high praise to the 
gyrostabilizer in telling how he had been 
able to beat the larger German tanks for 
sensational victories. The Germans could 
shoot straight only when they stopped dead, 
and then they were sitting ducks for targets, 


GUNS 


the central control gunsight that cims the guns of one to threo turrets of the 
ation of gyroscopic, electro! 
‘computes lead ongle, gravity, windage, ond parallax in a split second. All the gunner hos 
to do is hold his sight on an enemy plane and pul 

the plane show @ gunner using the sight while a turret obeys electrical impulses cai 


1d mechanical devices it 
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GYRO‘S STABILITY IS USED 


GYRO ROTOR WITH SPIN 
AXIS UPRIGHT ESTABLISHES. 
‘A VERTICAL FLIGHT 1 
REFERENCE 


GYRO ROTOR WITH 
SPIN AXIS HORIZONTAL 


DIRECTIONAL FLIGHT, 


REFERENCE, | Two GyROS 
1 

HoLLow SPHERE’ 7 ‘Potar axis 

CONTAINING GYRO OF GYRO IS 

REMAINS UPRIGHT ‘ALWAYS. 


WITH YELLOW DOT 
‘ON TOR NO 
MATTER WHAT 
PLANE DOES. 


PILOT 
WATCHES 
SPHERE'S: 
‘SURFACE 
THROUGH 
WINDOW 


ELECTROMAGNET PULLS 
ON PIECE OF IRON IN BOTTOM OF SPHERE 
TO ERECT GYRO PERFECTLY 


- ROLLS— 


| PLaNe’s FLIGHT 

| DIRECTION AND 

ESTABLISHES A 1 ATTITUDE CAN 
BE FOUND WITH 


“Y 


IN AVIATION INSTRUMENTS 
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AIRPLANE 


GYRO 
REMAINS 
UPRIGHT 
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AIRPLANE 
PITCHES— 


GYRO REMAINS 
UPRIGHT 


© eo © 


VERTICAL CLIMB 30° CLIMB VERTICAL DIVE 


@O® 


BO° LEFT ROLL LEVEL FLIGHT INVERTED FLIGHT 


WHAT VARIOUS PORTIONS OF THE SPHERE'S 
SURFACE MEAN TO THE PILOT WHEN SEEN 


pee 


ATTITUDE GYRO SHOWS PLANE'S RELATION TO THE EARTH 


while our tanks kept on the move, firing 
with deadly accuracy. 

It should be kept in mind that a small 
gyroscope, such as those in planes, gun- 
sights, and gun stabilizers, has no great 
power. A man can move one of these rotors 
out of its plane of rotation with his hand. 
What it does have is infallible accuracy 
when it is nicely balanced and freed from 
the element of friction to the degree made 
possible by precise manufacturing methods. 
‘The gyro in the tank, for instance, merely 
opens and closes magnetic valves, an opera- 
tion that takes practically no power. It is 
just a matter of making electrical contacts. 
Oil pressure, kept up by an independent 
pump, does the work of pushing the gun 
breech up and down, counteracting every 
movement of the tank. The gyro tells it 
when to push and when to pull. 
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Let's not forget, either, that it is the same 
uncanny gyroscopic power that gives the 
biggest guns in our fighting ships a true 
vertical reference at all times so they can 
fire with accuracy regardless of roll and 
pitch. This is certainly an offensive use of 
utmost importance. So is the work of gyros 
that guide our torpedoes to send Jap ships 
to the bottom. The gyroscopes in torpedoes 
did us plenty of damage in the Atlantic, but 
in the Pacific they have been largely on our 
side. 

And these are not the only important uses 
we are making of gyroscopes to speed this 
war to a conclusion. Now that our scientists 
have really tackled the problem of harness- 
ing the gyroscope to man's purposes, there 
is no telling what important new services 
they may find for it in the years to come. 
—Gomn V. SANDERS. 
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A dime is its landing field: 


JEEP WITH WINGS 


By DEVON FRANCIS 


BOVE the treeless volcanic isles at 

Japan's back door, a new kind of war 

has been fought with a weapon more than 

40 years old. The unarmed airplane, intro- 

duced at the start of World War I, returned 

to service to help drive the Japs into their 
inner citadel. 

In the fighting that marked the start of 
the Kaiser’s war, the flimsy aircraft of the 
period were used solely for reconnaissance. 
In the mobile, seaborne fighting of the 
Mikado's war, the role of the plane that 
drops no bombs and shoots no bullets be- 
came that of an airborne scout car, ambi 
lance, motorcycle, and artillery observ: 
tion post. 

Of all the weapons that have been given 
wings for fighting in a third dimension, the 
“grasshopper” plane, often fitted with an 
engine of less power than that of a small 
automobile, is the most versatile. Grass- 
hoppers have been used for almost every- 
thing that requires transportation, even in- 
cluding the laying of telephone wire to ad- 
vanced observation posts over mountains, 
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NEV NAVY TRAINER 


THESE ARE THE ARMY, NAVY, AND MARINE GRASSHOPPERS 


INTERSTATE I-6 ~ 


AERONCA L-3 
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Because they are slow and fly at treetop 
level, and therefore make poor targets for 
either ground gunners or enemy fighter 
pilots, they are ideal vehicles for carrying 
messages, directing highway traffic, and 
dropping supplies to units cut off by the 
swift ebb and flow of battle. 

‘The grasshoppers are the same thing as 
the small private planes that used to dot 
the grassy, postage-stamp airports through- 
out the United States before the war. They 
have changed only their garb. Some of 
them have a little more horsepower. They 
carry two-way radio. A limited number, 
flying for the Army, the Navy, and the 
Marine Corps, are equipped with stretchers 
for ambulance work. 

‘They require no regular landing fields, 
‘The first of them on Guam—and they were 
the first American planes to land there, as 
well as on Iwo Jima—sat down on ort. 
strip of ground bucked flat by bulldozers. 
They can put their wheels on the ground 
and stop in less distance than the span of a 
Superfortress wing. A favorite trick of the 
grasshopper pilot facing an emergency is 
to land in a treetop. It damages the plane, 
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HOSPITAL SHIP 
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OKINAWA‘S BATTERED CAPITAL is given the once-over by a Marine grasshopper. Scout plane 


flies low over flattened Noho, to seek out any signs of hidden Jop gun positions that may have survived. 


but it’s usually safe enough for the 
With more affection than derision, 


been called a fly 


pilot 
the 
ng ese 


grinder, and Maytag 


It might well be called 
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FLYING TIGER CUB? The shark-nose point 
job on this lightplane doesn't foo! anybody. But 
the cubs are tough; their losses have beon slight. 


IN THE ARCTIC, the midgets don ski runners 
r landings en snow or ice. They are adaptable 
to ony conditions, dependable, and economical. 


“at -8? 
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GENERAL EISENHOWER often used his grasshopper to shuttle between headquarters and the front 
ss in the African campaign and on the Continent. Other commanders also 
off in 500 foot in still air. For landings, they sit down almost anywh 


EASY ‘TO FLY. A grasshopper pilot has few in- airjeep—aerial partner of the quarter-ton. 
struments to watch. Or ed for oma- —Airjeeps are at their best in artillery- 
teur civilian flyers, the: ple controls. otting work, Flying at 25 to 100 feet 
above the ground, the pilot and his obser 
—they carry a crew of only two—can 
ything on the ground. 
During the invasion of Peleliu Island, in 
the Palau group, airjeeps w 
carriers to direct Marine artillery fire. They 
hovered over the Jap positions and radioed 
ranges to the guns. During the shelling they 
retired to an altitude of 1,000 feet to avoid 
concussion. Then they swooped down to 
report the results 
They topped off their performance at this 
Jap outpost by directing the fire that de- 
stroyed a flotilla of enemy barges loaded 
with soldiers sent to reinforce the garrison 
holed up in Bloody Nose Ridge. 
The first Marine airjeep outfit organized 
as a squadron (Continued on page 210) 


£54 SKYMASTER, built by 

o Douglas, is an all-metal odapta- 
APE sion cf the DC-4 commercial oir 

‘ liner. The four 1,350-hp. engines 
can speed its maximum weight of 

30 tons 3,000 miles ot 275 m.p.h. 


RADIAL-ARM SAW with a versatile elbow pivots 
right or left, and the arm mounting moves backward 
and forward in the rigid overarm. Special equipment 
converts the unit into a high-speed drill press. Made 
by Red Star Products, Inc., of Cleveland, the saw 
cuts miters of any degree, and the drill can be set 
for vertical, horizontal, or angular driving. 


G OE A NEW HOLDER for 

welding electrodes, de- 
signed to allow unob- 
structed visibility and 
maximum accessiblity 
for deep-pocket work, 
requires only % inch of 
rod for a tight, efficient 
current contact in the 
holder jaw. The design 
permits use of two to 
four inches of rod 
wasted in other holders. 
“Shortstub” is made by 
Hollup Corp., Chicago. 


DUAL ACTION of the toggle clamp below 
makes easier any drilling or assembly work on 
angular parts. It was designed for Consolidated 
Vultee by W. G. Bowlus, Ft. Worth, Tex. Photo 
shows clamp pad and handle in “down” position. 


UNLOCKED: 
PLIERS OR 
WRENCH 


LOCKED: Hanp vise 
_OR CLAMP 


SWIVEL 
JAW 


SWIVEL JAW of this combination 
pliers-wrench insures a full grip by the 
entire jaw length on a flat or irreg- 
ularly shaped object. Locked, the tool 
becomes a hand vise. It is put out by 
Seymour Smith & Son, Inc., Oakville, 
Conn, 


LEVEL AT WHICH TI 


-WET SOUTHEASTERN 

WIND BEING LIFTED 

BY SLOPE OF 3000-1. 
~~ TABLE MOUNTAIN 


Out of a Cloud 


CONDENSER WOULD PROVIDE CAPETOW! 


N average of 3,000,000 gallons of water 

a day may be extracted by means of 
electricity from the most famous cloud in 
the world—"The Cloth,” which covers Table 
Mountain on the southern fringe of Cape- 
town, South Africa. This would supplement 
the city’s water supply in the dry season. 
To capture this supply, Chief Meteorolo- 
gist Theodor E. W. Schumann, South Africa’s 
leading scientist, proposes the erection atop 
the 3,500-foot-high mountain of two parallel 
fences of wire netting, one grounded and one 
insul d, with a potential difference be- 
tween them of 50,000 to 100,000 volts. These 
wire screens—about 150 feet high and 9,000 
feet long and set one foot apart—would, he 
says, condense the moisture in the cloud 
and ‘collect as much as 30,000,000 gallons 
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Squeezing Water 


Vapor would condens 
ond the water be collected below. 


IN‘S WATER 


of water a day under the most favorable 
conditions. 

Experimenting with a small artificial 
cloud in his laboratory, Dr. Schumann has 
succeeded in condensing the vapor into a 
tube when the cloud was passed between 
two metal disks and a potential of 30,000 
volts was maintained between them. This 
is the basis for his mountaintop screens. 

Table Mountain's “Cloth” is created by a 
southeast wind that blows against the moun- 
tain and is forced upward. Cooling is caused 
by this ascent, the saturation point is 
reached at a certain height, and the cloud 
is formed. This cloud {s actually replaced 
every 10 or 20 minutes, but the manner of 
its formation gives the impression of a 
Permanent cloud on the mountain. 
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on the screens 


The Invader in the air. Its speed, climbing power 


‘and maneuverability fit it for its mony kinds of missions. 


MACHINE-GUN NOSE pocis six .50 calibers, 


four on one side ond two on the other, for strafing 
or brushes with enemy fighters. These six guns spit 
nearly 5,000 bullets 2 minute, to say nothing of the four 
additional .50's in the two remote-control turrets 


Switching noses makes the A-26 
anything from a grass-cutting 
strafer to a high-level bomber. 


By HAL BORLAND 


(OU go down the line on an airfield 

ou see a group of them with c 
their noses, then a group bristling 
machine guns, then a cluster of them ¥ 
Plexiglas bombardier greenhouses. 
wonder if you're se 
ships all look alike except for the armam 
in those long, sleek You're seeing 
things, all right—you're the Douglas 


d 
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Nearly @ ton of defensive armor shields its vulnerable ports; it can better 200 miles on hour on one engine 


75-MM.-CANNON NOSE 
hitherto mounted only in the 8-25 Mitchell medium bomb: 
er. Three other noses oer combinations of a 75 with 
two .50 calibers; a 37-mm, cannon with four .50's; and 


© 20-mm. cannon with four .50's 


corries the big gun 


Just toke your pick 


BOMBING NOSE is o Plexiglas “greenhos 

here festooned with .50 caliber ammo. Chonging 
wer from one note to another con be done in the 
field in about eight hours with no special equipment 
except o crane hoist, which con be improvised easily 


=| 


A-26, called the Invader, rigged for just a which are not exactly slow in maneuver 
few of its various missions. Tactically, the themselves. 

Invader is just about the most effective 
attack bomber in the books. 

Watch it take off, as I 
Air Forces Tactical ¢ 
follow it for a time in the air and y 
to understand why, new as it is, 
ready making a gaudy reputation 
over enemy territory. Officiall 
attack bomber, but it has more 
the A-20 Havoc, which can get 
and travel, Yet it has more t 
and a higher ceiling than the 
which is rated at 35,000 
weight and 25,000-foot ceil 


job and the Invader 
rafing, skip bombing, high 


a hurry, take 
ight 


For a ship of its size 
about the sa 
its fuselage is about the leng 

it takes off in a hurry 
ally fast, reminding you 
alongside a Ha 
pulls away, proving 
medium bomber, it maneu' 
‘This is particularly noti 
the air with a Maraude: 


as the 


rom straight bomb 
ck and strafing missi 
rtment of guns 


J belly tw 


BOMB BAY AND BELLY TURRET. An extra-lorge bomb bay enables the Invader to tote a heavy lood 
of explosives. Exact tonnage is secret, but the plane is known to be c bomb weight thon it 
was originally designed to handle. Note the two pairs of bomb-bay doors, with belly turret behind the rear poi 


vying 50 percent m 


TRICYCLE LANDING GEAR and 


And there is no 


equipped with twin 50's. 
reason why such a ship should not mount 
rockets instead of package guns under its 
wings. 

Yet the Invader can operate with as few 


as two men, pilot and gunner. There is 
ample room for a third or even a fourth 
crewman if needed on a particular mission. 

‘Two things contribute to this ship's ver- 
satility and tremendous punch: 

First of all, it is fundamentally a fast, 
rugged ship of excellent design and flight 
characteristics. An all+ metal mid - wing 
monoplane with single tail and tricycle 
landing gear, its twin Pratt & Whitney 
double-row engines develop as much power 
as the Marauder. Its sleek lines enable it 
to make the most of that power. All im- 
portant drag elements have been eliminated 
or carefully faired in. Pilot's compartment 
is of teardrop design. Turrets are of low 
silhouette, close-set—so close that you have 
to look twice to spot the belly guns. 
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lender fuselage show up in this reor-end vie 
and two between engine nacell 


Four Douglas. 
ind fuselage—slow dow 
boost maneuverability 


control surfac 


Largs 


Second, it can be converted from one job 
to another by changing noses. This is made 
possible by standardized design and de- 
velopment of an assortment of noses. 
Quick conversion does not mean changing 
the ship's nose in a matter of minutes, but 
the change can be made in the field in about 
eight hours with no other special equipment 
than an improvised crane hoist. Eight 
hours is a considerable gain over the time 
need 1 to send a ship to a modification 
center for conversion. 

At present, six different noses are avail- 
able for use on the Invader. Some of these 
may be further altered or discontinued, as 
experience in the field dictates. Hach has 
its special purpose, and none may be con- 
sidered ‘standard nose.” Noses now 
listed, with various combinations of can- 
non and .50 caliber guns, are: 

1—Plexigias “greenhouse” for bombing. 

2—Metal nose mounting one 75-mm. 

cannon, . 
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3—Metal nose with one 75 and two .50's. 

4—Metal nose with one 37-mm. cannon 
and four .50's. 

5—Metal nose with one 20-mm. cannon 
and four .50's. 

6—Metal nose with six .50's. 

Watch the Invader sweep down across a 
field and you can imagine what the Ger- 
mans have had to face when this ship was 
on a strafing mission, with a flock of those 
.50's spitting hot steel. Or what it can do 
to a tank column or a group of pillboxes, 
with that 75 cannon action, supported by all 
those .50's. And it comes in on such a 
sweep with baffling speed, gets away in a 
considerable hurry. If you were trying to 
face it down with an ack-ack gun you 
wouldn't get more than a couple of quick 
glimpses of it before it was gone. 

It is easy to imagine what this plane can 
do on a skip-bombing mission. Its speed 
and bomb capacity should make it a highly 
respected ship in that category, for it comes 
in like the wind, weaves away with excep- 
tional dexterity, and is gone. 

Take it on as opponent in the air, and you 
would have plenty of trouble. Its turrets 
are of a type used with remote fire control. 
All four of the .50's in those turrets can be 
used to ward off attack from the rear or 
from either side. From the front, it is sim- 
ply devastating. Ofthand, it would seem 
that this ship has few, if any, vulnerable 
spots. Its guns can pretty well cover all 
approaches, and it can throw enough slugs 
to break the heart of any armorer loading 
its ammunition boxes. 

Its field uses depend entirely on situations 


as they arise. It was specially designed to 
perform any one of a dozen jobs and is not 
@ composite of other models or an adapta- 
tion of earlier designs. It was expected to 
make obsolescent three top-ranking planes, 
all well known for their powers of devasta- 
tion: the A-20 Havoc attack plane, the 
B-26 Marauder medium bomber, and the 
B-25 Mitchell medium bomber and attack 
plane. That's quite an order, but when you 
see what it can do you know that these 
other doughty ships are going to have to 
step right out to hold their prestige. For 
here is a ship with more speed, a higher 
ceiling, and a greater bomb capacity than 
any of those three; in addition it has con- 
siderably more firepower, carries close to 
a ton of defensive armor, and can cruise at 
better than 200 miles an hour on one engine. 
Obviously, a ship that can take as well as 
give a lot of punishment and still come 
home. 

But its that interchangeable nose that 
gives the Invader its tremendous tactical 
advantage. That’s what makes it the 
equivalent of six ships in one, To remove 
a nose, which is about six feet long, only 
six bolts need be removed. When electrical 
and gun-control cables have been discon- 
nected, the nose can be swung away, a new 
nose swung into place, fitted there, and 
bolted. It isn't as simple or as easy as it 
sounds, but the job can be done between late 
dawn and early dusk—all connections 
hooked up, guns loaded, and the ship made 
ready for a new kind of mission. 

‘The same kind of job can be done for a 
ship with a damaged nose, too—a great ad- 


A QUICK-ACCESS HATCH opens on pilot's teardrop cockpit. The Invoder can be fought by two 


men—pilot and gunner—but the 
can see clearly where th: 


is room for four if the mi 
jerchangeable noses join the fuselage, just ahead of the nose-wheel opening. 


in calls for them. 


In this photo you 


SPEEDY ENGINE REPAIRS are made possible by engine-nacelle cowling that comes off in halves, A 
spark-plug wrench loosens the fostenings, and the top and bottom sections are taken off. Removing or replac- 
ing takes only o few minutes. Mechanics lite the A-26. "For once,” says one, "they thought about the ‘mech'.” 


vantage from the repair and maintenance were thinking about the mech when they 
point of view. Naturally, after a ship has designed her. Why, you can even sit down 
been in combat and wracked a bit, it isn't in the accessory section. Imagine sitting 
as easy to slip a new nose into place as a down to change batteries! And the mags 
finicky mechanic might wish. But this ship are out where you can get at them easy. 
as a whole gets high praise from the mechs Engine cowling is in two sections. Engines 
who work on it. easy to service. She's a very sweet job, 

“For once,” says one mechanic, “they Mister, a very (Continued on page 206) 


JULY, 1945 


ABDOMINAL 
SUPPORTER 


DOUBLE-DUTY DIAPER fills all tne requirements of the 
traditional three-cornered pants and also includes a sewed-on 
abdominal band. It is secured on Junior by lacing tapes 
through loops on the bellyband, which does away with the 
need for pins, When the diaper is adjusted, a double thick- 
ness of material covers the baby's crotch. The designer is 
A. H, Sonnenberg, East Elmhurst, N. Y. 


FLEXIBLE TUBES 
CONNECTED TO — 
SUPPLY PIPE. 


COME-APART FLOWERPOT was 
devised by Charles F. Gomez of 
Calistoga, Calif., so that there would 
be a minimum of disturbance to the 
root system of a plant in trans- 
planting. The pot is collapsed by 
pressing the top section downward, 
releasing the binding effect of fabric 
strips that hold the parts together. 


ALWAYS A FULL BRUSH of paint is as- 

sured the painter who uses the brush invented ~ 
by George J. Rasch, Venice, Calif. Paint is 
fed through a hose that leads to flexible 
tubes within the bristles, eliminating the 
necessity of dipping the brush into the can 
each time paint is needed, and speeding up 
the job. A valve on the connection between 
the hose and the tubes controls the flow of 
paint into the bristles. 


BoTTOM 


AIDS FOR DRINKING. Two innova- 
tions to make your liquid refreshments 
more inviting are the beverage cup 
(left) originated by V. Pera of Pinole, 
Calif., and the ice guard, called Ice-A- 
Way by its inventor, Raymond F. 
Swing of Seattle, Wash. The beverage 
cup is so designed that its contents may 


SHOWING THE WORLD at a glance 
so that the true relationship between 
the continents and countries may be 
readily seen is the purpose of this 
presentation devised by Paul von Rohl 
of St. Paul, Minn. Maps of the Eastern 
and Western Hemispheres are mounted 


KNOBS 
OPERATE 
BEVEL 

GEARS ON 
SINGLE SHAFT, 
ROTATING 
DISKS TOGETHER 
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be drunk through a straw inserted in a 
spout that forms part of the handle. The 
liquid is drawn from the bottom to avoid 
the drinking of “suds” or foam at the top. 
Ice-A-Way was designed to permit the 
drinking of iced drinks without allowing 
the ice to come into contact with the 
drinker’s ips when the glass is tilted, 


side by side on disks which may be 
rotated by turning either or both of the 
operating knobs. When one disk moves 
clockwise the other moves counterclock- 
wise, so that adjacent portions of the two 
hemispheres can be brought into their 
proper relationship with each other. 


SECTION 
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THE TEMPLE 
OF A THOUSAND STEPS 


“Ladder to Heaven” built by Mayan Indians 1,500 


years ago shows skill of primitive engineers. 
By RICHARD CEOUGH 


‘Director, Teponcoopon Explorations, Chiopor, Mexico 


THOUSAND years before Columbus found America, the 

Temple of a Thousand Steps stood as a kind of ladder to 
the Mayan Indians’ heaven. The painting on these pages is 
artist Alexander Leydenfrost’s conception of the appearance of 
that majestic monument before it was ravaged and concealed 
by time, the hand of man, and tropical erosion. 

‘The temple was in a high valley of the Sierra Madre Moun- 
tains in southern Mexico. Its carefully cut stones were set in 
a mountainside by the voluntary labor of men who used neither 
beasts of burden nor wheels. The structure was so designed 
that it could serve for religious purposes and, also, as a defense 
work. It is evidence of an engineering civilization earlier than 
that of the Toltec and Aztec Indians in the Valley of Mexico. 

Knowledge of this architectural wonder of prehistoric Amer- 
ica has given us a cornerstone for a better understanding of 
the First Mayan Empire, and plans for its restoration now are 
being considered. 

The series-of flights of steps is about the length of a modern 
football field. Centuries ago, when black-robed priests doubt- 
lessly tended a perpetual fire on one of the altars at the summit, 
devout Mayans may have ascended this Jacob's Ladder to offer 
their lives to their gods. And the view from the top of the 
temple is still so enchanting that an explorer finds himself 
loath to descend and return home. 

‘The color picture is the artist's idea of the temple's approxi- 
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Time and nature have done their best to conceal the remains of the Moyan 
hill was the site of the Pyramid of Yalmuz, Son of Sorrow, 


The southwest corner of the upper pyramid at Aguo 


Atul as it is today after about 15 centuries. Ther 
is evidence that stones were joined with hard cement. 


ivilization, This green-clad 
older than the Temple of a Thousand Steps. 


mate appearance long before Europeans set 
foot in the New World. It was produced 
or POPULAR SCIENCE MONTHLY from field 

etches and photographs made by a recent 
expedition conducted under my direction in 
Chiapas, the Pacific-coast state of Mexico 
that adjoins Guatemala, The expedition 
vas sponsored by the Mexican Ministry of 
Education through the National Institute 

Anthropology and History of Mexico, of 

hich Dr. Ignacio Marquina is General Di- 
rector, and Dr. Enrique Juan Palacios is 
Director of pre-Hispanic Monuments. I am 
now organizing another expedition under 
the same auspices to carry through the final 
stages of the exploration. 

The general civilization of which this 
temple is dramatic evidence probably aro 
during the first century. Authorities say 
that its last known records appear in the 


These bones from the ancient tombs of Agua Aru! 
may be relics of devout Mayans who built the 
Temple of o Thousand Steps ond served in its rites. 


‘An idol found ot 
pan is one of the 
of Mayans’ rel 
ship in templ 


the old spillway at Agua Azul. 


built to carry off water from # 


final Right 
above the dam, and still works. 


the battered 


seventh century. Europe was then in the 
grip of the Dark Ages, and most of North 
America was a thinly populated wilderness. 
But this fertile valley, blessed with an 
abundance of rain, supported many people 
in beautifully organized suburban com- 
munities. 

In the beginning, the Mayans used ni: 
ture’s gifts for their religious purposes; 
hills, for example, were utilized as natural 
foundations for pyramids. But the many 
steps of this temple do not rest’flat on the 
slope of the mountain. They are built out 
as an independent structure. Each stone 
was cut and fitted by workmen who had 
few, if any, metal tools. And the stones 
were held together with a hard cement or 
concrete containing small cracked stone: 
very much like modern concrete. Sand-and- 


JULY, 1945 


Upper port of the stel 


Experts believe that 
dote of the structu 


gravel plasters were used within the tombs. 

In addition to understanding the ru 
ments of heavy-stone engineering, the In- 
dians were aware of the use of paint, and 
this whole edifice may have been painted, 
although at present there is no direct evi- 
dence of this. 

The Mayans have been described as 
peace-loving people, but this temple sug- 
gests that they appreciated the value of 
fortifications. The pyramids on the lower 
platform obviously could have been used 
as defense bastions; particularly from the 
sides of the larger one, effective sorties 
could easily have been made with clubs, 
hatchets, and spears. The intermediate 
platforms and terraces may have served the 
same purpose,-as well as for solid, defen- 

(Continued on page 206) 
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Sparring Partners for Navy Gunners 


Ground-crow men go over one 
of the 2,000-hp. engines of 
co JM-I in the course of the 
"60-hour" check that keeps 
these utility planes flying 


Tuning up. The JM-I is an 
adaptation of the Army 8-26 
Martin Marauder bomber. Its 
speed has been increased by 
stripping it of all armament 


Ometal U. s 
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Mary Photo 


‘A Navy JM-I tokes to the cir from a field at the important Admiralty Islands naval bose. It will sharpen 
jas of AA gunners on our fighting ships at sea by giving them fost-moving, high-flying torgets 


HEN you read about 

Navy antiaircraft gun- 
ners knocking Jap flyers out 
of the sky, you can give some 
of the credit to the hard- 
working JM-1 utility plane. 
This long-range, land-based 
craft is an adaptation of the 
Army's B-26 Martin Marau 
der, stripped of its armament 
and used for towing sleeve 
targets. Flying from airfields 
in the Admiralty Islands, 
JM-1s accompany our fight 
Ing ships at sea and give the 
men at the AA guns worth: 
while practice on tar 
towed 20,000 feet high 
speeds close to 350 mil 


an 
hour. This practice pays off 
in combat 


icin FRUIT. A Navy FM-2 fighter plane (General Motors version of the Grumman 
Wildcat) left this souvenir of war in a palm tree in the Admiralty Islands. Coming in tor 


“a crash landing, it swerved off the field and buried its prop in the tree. U.S. Navy Photo. 


How Cooks and Clerks 


ey a 


] VILLAGERS WERE HAPPY when U.S. tanks and armored vehicles rumbled into Hotton, Belgium. 
@ few days before Christmas, 1944. “The brave Americans” would save them from the Germans 


advancing In the Battle of the Bulge. They didn’t know that only rear-echelon men remained in the town. 


@ THE NAZI PAID a tow minutes later when on En- 5 DEFENSE POSTS, manned by cooks. 

ineer bazooka team took him on. The rocket projec- clerks, mechanics, and radio operators, 
tile ed off the tank’s hide, but one ignited some nad been set up In the local sawmill. school: 
gasoline spilled in refueling. The krauts tumbled out. house, hotel, and other points of vantage. 


§ AMMUNITION WAS LOW. The mortar crews had used almost their last rounds in breaking 
up that last threat. There was nothing to do but sweat it out while a couple of officers in a Jeep ran 
the gantlet of German fire on the north road to bring back o load of ammunition from the division CP. 


a 
Be 


Stopped the Panzers 


8 


f. (3 itrA 
MORTAR FIRE interrupted brocklost for the J A DISABLED M-4, lett bebind for repairs, 


headquarters company next morning. Germans went gamely out to meet a Nazi Mark V. 
were trying to cut the strategic highway at Hotton. Its first punch missed; it didn’t get another. 


A WATCHFUL NIGHT followed a day of ‘J NEXT MORNING, the defenders. wore roin- 
pounding by mortar and rifle fire. A 1/5, forced by a platoon of 81mm. mortars. When the 
manning @ machine gun. sprayed an advancing commander of an outpost saw Germans massing, hi 
shape. Dawn's early light revealed a dead sheep. phoned for mortar fire. Five rounds hit the targ 


Q DRIVEN BACK, the Yanks formed their line 1O RELIEF came at dawn—tive medium tanks 
along the railroad track, At 0200 the Jerries camo ‘with infantry support. The rear-echelon men 
on again, but this time the cooks and clerks held fast. had stopped the Panzers and held the vital road. 


| 


My Sweetheart 
Isa 
Bick Winow 


Fly with a night-fighter ace 
and see how the famous P-61 
plays blindman’s buff with Jap 
raiders—and wins every time! 


By 
MAJ. CARROLL C. SMITH 
‘Ax told to ANDREW R. BOONE 


THE AUTHOR quolified os the first night-fighter 
ace of the war when he bagged seven Japs in four of 

issions in the Pacific. Five of the enemy 
‘e 20-mm. cannon of his Black Widow 
‘and he got the two others when he 
n awarded the Air 


Morotai wasn’t worried. At 8,000 feet his 
fighter was invisible (he thought), his 
20-mm. cannon and 7.7-mm. machine guns 
would protect him in a clinch, and as a last 
resort he could climb a mile in 90 seconds 
or s0 to evade us. 


Phil Porter and I were fioating in the 


AILERONS: 


Va FULL-SPAN 


LANDING 


PRATT & 
WHITNEY 

ENGINES— 
2,000-+- HP, 


curriss 
4-BLADED 
ELECTRIC 
PROPELLERS 


HAT Jap pilot tooling his twin-engine 
Dinah Mark II toward our airstrip at 


He hadn't the foggiest notion that Lt. 


POPULAR SCIENCE 


TURRET MOUNTING 4 

.50 CAL, GUNS IS CONTROLLED 

BY PILOT, GUNNER, OR 
RADIO OPERATOR 


moonlit night over the field, throttled to 
minimum cruising. We were saving gas, 
to make sure we'd have plenty in case a 
Nip came over. 

He still wasn't worried when our ground 
control picked him up and flashed the first 
order: “Darkie One from Nightie. Climb 
to 8,000 . . . course two zero zero... 
range about 12 miles.” Instantly I turned 
my attention to my instruments. Phil 
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—— WCITE TAIL CONE 


Phantom drawing by 
David T. Hos! 
for Northrop Aircraft, Inc. 


MEET THE WIDOW. This 
cuteway drawing shows some of 
the reasons why Major Smith is 
in love with the Northrop 
First American plane to be 
signed specifically as o night 
fighter, it has the flying ond 
fighting qualities for the job. 


MAGNESIUM WING TIP 


FER. 


shouted instructions as I swung the Black 
Widow onto the new heading. I flipped on 
the water injection to pull another six 
inches of manifold pressure. That meant 
200 to 300 more horsepower from the big 
Pratt & Whitneys . . . 300 feet a minute 
faster climb. 
While ground control continued direct- 
us toward the incoming fighter, I 
climbed and turned with everything jammed 
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to the fire wall. The Jap was headed for 
our field, bearing a load of medium bombs. 
‘A few more seconds, and we spotted each 
other in the brilliant moonlight, at a range 
of 2,000 feet. He then was within a mile 
of our base. 

Talk about evasive action! That boy 
could fly: He was worried now, for the 
Nips had heard about these deadly Black 
Widows. Ours were fairly new, but those 
four 20-mm. cannons spouting flame and 
shells from the belly spelled certain and 
swift destruction to any fighter or bomber 
within range. 

T could see him easily as he climbed. His 
maneuver was no good, for the Widow was 
climbing even faster. I began overhauling 
him at 17,500, Three bursts failed to hit. 
‘The fourth and fifth seemed to do little 
damage. For the sixth I managed to pull 
in within 150 feet of his left wing and cut 
loose with a full deflection shot as he 
roared past. Chunks exploded from the 
glistening Dinah. He fell, burning, a plume 
of smoke following him to earth. 

‘This was not my first kill. Some time 


earlier, while flying a P-38 Lightning over 
Jap-held Alexishaven, New Guinea, on dusk 


BIG NOISE result 
when ordnance men test the 
20's on the ground. The box 
is placed under the fuselage 
to catch the empty shells. 


1s 


patrol, I had picked off a Val dive bomber 
as the plane was about to land. Three 
bursts of about 150, 30, and 20 rounds 
blasted its crew to their honorable an- 
cestors. But now the Black Widows were 
beginning to arrive. Here we had the first 
American plane specially designed for night 
fighting. With it we could do things under 
cover of darkness that we dared not at- 
tempt with other types. 

‘Three weeks later, while flying a Light- 
ning, I snagged on successive nights a 
probable, one Betty, and a probable. The 
Betty is a twin-engine medium fomber 
similar to our Mitchell. Shooting down a 
Betty from a P-38 isn't like smashing one 
from a Widow in complete darkness. 
Searchlights picked her out and held her 
for me, and I ran her down after she had 
unloaded her bombs on Morotai. She 
couldn't climb like the Dinah, so I got her 
with two bursts from directly behind as 
we screamed down. My air-speed meter 
indicated 475; actually it was much more, 
Betty began to burn as I shot past, and 
cartwheeled into the water offshore, 

Shooting down Nips at night gives you a 
grim satisfaction unmatched by daytime 
victories. Aided by detection 
equipment, you can stalk them as 
a tiger stalks its prey and blast 
them into the beyond, frequently 


before they know you're tailing 
them 
For the record, the Widows 


have “killed” nearly every plane 
shot at since they first started 
west from the Northrop plant in 
California in June 1944. Not one 
Widow has been lost, at this writ- 
ing, to enemy action in the 


20-MM. CANNONS (four of them) 
in the belly of the P-61 con knock out 
anything that flies, Once o "fix" is ob- 
tained on on enemy plone, these and 
the four .50 caliber machine guns in the 
top turret leave little chance of escape. 


TAKING OFF, the Block Widow climbs steeply ond swiftly. The full-span wing flops which mote this 
possible alto give the big ship remarkably low landing speed, enabling it to use smell fialds ot night 
The twin fins and rudders, supported by monocoque tail booms, give a resemblance to the P-38 Lightning, 


Pacific. I know of only one to be 
a mission, and I have 
ason to think that its 
litehed near the Philippines. 
and that they are safe today 

I was skeptical of the first Black 


Widow T saw. “She's 
» box kite,” I remember 
‘She's too big and clumsy te 
fighter.” But when you m 
speed stalls into a dead en 
the dead (Continued on pave 


FOUR-GUN TURRET is being lowered 
at right into the crew nacelle of o 
Widow. The .50 caliber guns will be se 
the revolving drum at the top. Turret is 
olectrically operated. Bi 


parallels guns with a bore: 


gun. setter 
Hing ‘scope. 


SEVEN! Dice have been used for 
‘emusement and gambling since the 
days of the ancient Egyptians and 
the Gr Today's dice differ in 
no material respect from those of 
the earliest times, and our present 
game of craps is a simplified 

sion of hazard, an old French game. 


POSSIBILITIES. With two standard 
dice, exactly 36 different combina- 
tions ore possible. The odds against 
throwing any given number are 
mathematically fixed. A 7, for 


stance, will come up approximately 
166.6 times out of any 1,000 throws, 


ONE way 
TO MAKE A 2 


Two ways 
TO MAKE A 3 


TO MAKE A 4 


FOUR WAYS 
TO MAKE A 5 


FIVE WAYS yy. 
TO MAKE A 6 


SIX WAYS > 
TO MAKE A 7 


FIVE WAYS = y 
TO MAKE AN & 


FOUR WAYS 
TO MAKE A 9 


THREE WAYS / i 
TO MAKE A 10 


Two Ways 
TO MAKE AN 11 


ONE WAY PS 
TO MAKE A 12 | 


Dice Behave ar They Do 


MATHEMATICAL ODDS PREVAIL IN CRAP SHOOTING 
—IF THE CUBES AND PLAYERS ARE ON THE LEVEL 


By GOLD V. SANDERS 
Photographs by WILLIAM W. MORRIS 


JOOK into the science of the game called 

crap shooting, and you may be surprised 
to find that the number seven comes by its 
magical reputation honestly. It is the cham- 
pion, not from superstition, but by right of 
mathematical merit. 

‘With some ten million men in our fighting 
forces, a lot of craps is being shot. It is said 
that millions of dollars change hands every 
month, Most of the boys are rank ama- 
teurs. A few who might be called profes- 
sionals with the dice are raking in the dough. 

Since crap shooting is evidently here to 
stay, judging by its several centuries of pop- 
ularity, it is high time its devotees learned 
something of the science of the game, just 
as card players study the technique of 
bridge. ‘The odds can be figured exactly, and 
it is not hard to do. 


TWO SIMPLE WAYS TO 


ly discover if dice are im 
perfect, Simply hold three cubes of the 
some size, as at the tight, leaving o 
1g space. Try @ fourth ‘this 
ing it in the +h 
1. A perfect die 
cut with no room to spare. Drop the 
dice into a glass of water. If ony 
is weighted, if will always turn downwar 
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‘There are 36 possible combinations of the 
two dice. Each number has a mathematical 
certainty to it. For example, there are six 
ways to make seven, and that is not true of 
any other number. The table on the opposite 
page shows the chances of each number 
turning up when a pair of standard dice are 
used. 

Since the object of the game is to throw 
your point before seven comes up, the odds 
must be figured as between each number 
and seven. Six and eight are the best points, 
but the odds against them are six to five. 
When it comes to the ever-popular Little 
Joe, the point of four, the table shows that 
this is ‘a very bad number, the odds against 
it being two to one. 

‘The man who is throwing the dice is al- 
ways on the short end, though a lot of crap- 
shooters seem to be happy when it comes 
their turn to shoot. The rules of the game 
doubtless were made in an effort to even up 


TEST TRUENESS OF DICE 
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MULLIGAN 


NY number of players. Five dice. A 
score sheet is kept, a line for each man: 


PLavers| / |2[3|4|5[6|M| TOTAL| 
JONES i2| | 
Smita | |& | 


The object is to make the highest score. 
Each player has three rolls for each of his 
seven squares. The second and third rolls 
are like the draws in poker, made to im- 
prove any pairs, or better, made on the first 
roll. After the third roll, the total spots on 
matching dice are added and placed in the 
square where they belong, according to de- 
nomination. 

In the sample score sheet above, Jones 
made three fours on his three rolls. These 
were added and scored under the numeral 
4. Smith has made four deuces, which 
added up to 8 and were placed under 
the numeral 2, The game ends when all 
players have filled all their squares, includ- 
ing mulligan, the seventh square. 

‘Mulligan counts 24 and is made only by 


this situation. That is why the thrower is 
given a chance to win on his “come out” roll 
by making seven or eleven. But the chances 
against this are still pretty high. It has 
been figured that from the moment a man 
picks up the dice, the odds are against him 
by 1.41 percent. Notice that in all gambling 
houses it is the guest who throws the dice, 
not the house. 

Here are the odds against the thrower on 


each point: 
POINT ODDS AGAINST 
6 or § 6 to 5 
5 or 9 3 to 2 
4 or 10 2 to1 


That makes it plain that anyone who 
makes a side bet at even money that the 
thrower will make his point is playing the 


completing the combination 1, 2, 3, 4, 5 with 
one, two, or three rolls. If the player tries 
for mulligan and fails, he enters a zero 
under M. 

A player may draw to any number thrown 
on the first roll, whether it is paired or not. 
Say he rolls one six and leaves it. If he 
fails to better it, he gets a total of six in 
the 6 column. If a player does not like his 
first roll, he can pick up all five dice for his 
second roll, and do the same for the 
third. 


BASEBALL 


INE innings are played. Two dice. Two 
players, or two teams. 

Each point of the dice is a play of some 
kind, for or against the roller. Each side 
rolls until the side is out, that is, three outs 
to the inning, Scoring continues until the 
side is out. Following are the plays called 
for by the corresponding points: 

Point Play 
Home run 
Double play if man on base; 

otherwise, out 
Base on balls 
‘Out 
Out 
Out 


eats: 


soon 


sucker. He should ask for the proper odds 
on each number. It is all very well to shout 
for Little Joe or Big Dick (a ten), but 
don't back either of them at more than one 
to two. 

‘Those are the mathematics when you are 
dealing with straight dice and honest play- 
ers. They do not take into consideration the 
various forms of loaded and shaped dice or 
sleight-of-hand throwing. The only way to 
avoid these hazards is not to play with 
strangers. Those who ought to know say 
the sharps take a lot of money away from 
the amateurs in the armed services. Yank, 
the Army Weekly, has carried a number of 
articles on this, revealing the tricks of the 
trade. 

‘A crooked player who can control dice— 


HOW DICE ARE MADE 


A cube is cut on a machine 
diamond-tipped cutters, and 
to season for a month. Th 
cavities 6/1,000 of an inch deep 
are drilled, and plugs cemented 
into them. Machining makes th 
plugs flush with the surface. The 
perfect cube has a tolerance 
‘of only 1/20,000 of an inch, 


8 Out 
9 L-base hit 


10 2base hit 
nn ‘Bbase hit 
12 Home run. 


All men on base advance according to hits 
made. If desired, a diamond can be used 
with markers for men on base. 


JACKPOT PIE 


NOTHER dice game, easy to learn, is 

played with a “pie” with cuts num- 
bered as shown here: 
Players roll two 


dice, each having one 
roll at a time. The 
player rolling a num- 


ber places one chip on 


that ca ne ip on ( 
piece of pie. When 
three chips have thus 


been placed on any 

piece, the next player 

to roll that number wins all three. Any- 
one rolling 12 (two sixes) takes all the 
money on all the pieces of pie. This game 
is from “At Ease!” by Jules Leopold (Whit- 
tlesey House, New York, 1943). 


and this is a trick that can be acquired by 
Jong practice—does not worry about mathe- 
matics. He is no longer a gambler, but a 
sure-thing player. To amateurs it seems so 
difficult that they hardly suspect it when 
they are being fleeced by a sleight-of-hand 
artist. These sharps can pick up the bones, 
no matter in what position they lie, and 
shift them to the desired position in their 
hands. ‘They can give them plenty of rattle 
without changing the position of the cubes, 
and then, with a fair degree of certainty, 
roll the desired number. 

Bouncing the dice against a wall makes it 
far more difficult for these players, but some 
of them are said to be able to throw de- 
sired numbers that way, too. 

‘There are various ways of loading dice by 
adding weight so that the heavy side will 
fall downward and give certain numbers 
more frequently than the odds call for. A 
popular fallacy is the belief that transpar- 
ent dice cannot be loaded. The paint can 
be dug out of the holes drilled for spots, a 
light-colored metal put in, and the spots 
painted again. 

Shaped dice of various kinds also are used 
by crooked players, giving them an unfair 
advantage by enabling them to know which 
numbers are (Continued on page 205) 
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"HREE dice and any number of players. 
Cross marks are drawn on paper, three 
for each player, like this: 


Jones K X x 
sum X X X 


Each player first rolls one die, The high- 
est plays first. The lowest throws his die 
again to determine the trump. Assuming 
that four is trump, each time four appears 
it counts one point for the 
thrower. Five points cancel out 
one cross, as shown at the right: 
‘The first player continues as 
long as he can roll at least one 
four to the cast. The first to cancel out his 
three crosses wins. If a player needs only 
one point to finish and rolls two or more 
trumps, he cannot score on that roll. He 
must score exactly what he needs to win. 
Rolling three trumps at once wins im- 
mediately, Any other three of a kind scores 
five points, the same as five trumps. 


THE ODDS AGAINST THROWING 
ANY GIVEN NUMBER WITH 2 DICE 


Ada is not too hard 
6 or B i nckemthe odds 
against it being only 7.2 to KW 
Some holds tue foro. ait 


Thi: 
5 or 9 jh 


is tougher. I's 9 
fo | against o 
five; and the same. 
is true of a nine. 


“Box 4 It is 12 to 1 
Cor” eels 4 or 10 secina Ln. 

Hle Joe ick, and 
12 = Be: pom other fours or tens. 


Box Cars on first 
toss. mean @ loss. 
Some odds ond 
results as with 
Box Cars. Nobody 
|. welcomes Snake Eyes. 
Be 


“Snake Eyes” 


WITHOUT CURARE 


EXTENSOR 
MUSCLE, 
RELAXED 


Indian Dart Poison 


Muscte~ \R 
SONTERACTED CURARE, KILLER OF THE JUNGLE, ENLISTED 
MorOR NERVE, 
excite By ROBERT E. MARTIN 
END PLATE Drawings by STEWART ROUSE 
(NERVE JUNCTION 
‘WITH MUSCLE) ECRETLY, for centuries, the grotesquely clad witch 
NERVE IMPULSE doctors in the tropical jungles of South America have 
Booy CHEMICAL. eed eae been taking the stems of certain woody, climbing vines 
Gcervicnoune, and the bark and roots of other plants, performing 


mysterious ceremonies, and brewing a dark, gooey poison. 

Into this, a hunter dips the point of a dart about a foot 
long and as slender as a matchstick. He then places this 
missile in a tube several feet long, made of the straight- 


LEG DRAWN UP 


EXPLORER’S FALL FROM A HORSE STARTED THE LONG TREK 


1 Richard C. Gill, jungle explorer, 2 Recovering at home in the States, he learned the part the rare 

was thrown from his horse on a curare was playing in medical research of paralysis. In 1938 he 
trail in the Upper Amazon. The jolt he returned to the jungle, where his Indian friends taught him how to brew 
received developed later into paralysis. the deadly concoction. Months later, he brought home a huge supply. 


How curare reduces the danger from 
the convulsive-shock treatment for 
At left, 


cular tremors, which can even couse 
him to break his own bones. Below, 
the same patient remains compara- 
tively relaxed under the treatment, 
becouse curare has been injected to 
bblock junctions of nerves and muscles. 


WITH CURARE 


MOTOR NERVE, 


Quiet 
EXTENSOR \ Motor 
MUSCLE, RELAXED NERVE, 
ExciTeD 


FLEXOR 


Saves Lives 


BY MEDICAL SCIENCE 


MUSCLE, ~ 


Revaxed =) 


grained wood of the chonta palm. By hold- 


MUSCLE 
ing this pipe to his lips and blowing, he Baril ek PAE on 


can kill a jaguar nearly 50 yards away. 2 ‘WITH MUSCLE) 
‘There is no sound. The dart need only r NERVE IMPULSE 
pierce the hide of the game. Then, as the CURARE COUNTERACTS dew 
ZB 


Polson races through the blood stream of | ‘Acervuewoune ano © 
the beast, bird, or monkey that is hit, the RANSMISSION 
muscles of the neck, the limbs, the abdomen, | [o muscue “© MPU‘SE Weave. 


and the respiratory system are paralyzed. 
Death is certain, regardless of where the 


LEG RELAXED 


TO GIVE DOCTORS A NEW WEAPON IN THE WAR ON DISEASE 


3 Medical scientists purified and standardized Now, not only isthe “black magic” making safe 

the dort poison by tests on laboratory animals. the shock treatment of mental disorders, but its 
Dr. A. E, Bennett, cided by Dr. A. R. Mcintyre relaxing effect renders o paralysis victim responsive 
troduced it successfully in convulsive-shock therapy. to the various phoses of muscle r i 


(Photo by R. C. Ol, courtesy Henry 
INDIAN DART BLOWER con ki 
50 yards with a curare-tipped arrow. 
death instantly, but animal's fle 


BAMBOO Quivi 
WITH DARTS PACKED 


IN VEGETABLE 
PROTECTION 


BER FOR 


thin, ligt prcjectile strikes the animal. Yet 
the flesi is not contaminated. The hunter 
can eat his game without fear. 

Now this same strange poison is being 
used by American physicians and surgeons. 
With its help, they are treating children af- 
flicted with dreadful maladies, performing 
delicate operations successfully—and speed- 
ing the restoration of crazed persons to 
sanity! 

How this came about is a story almost as 
incredible as the tales of Baron Munchausen. 
But this yarn is substantiated by the solemn, 
scholarly, statistical reports of distinguished 
men of science in their professional journals 
and the case histories of thousands of pa- 
tients who have been treated with curare 
(pronounced “koo-RAH-ray"). 

Sir Walter Raleigh obtained samples of 
this poison from the Orinoco Indians in the 
sixteenth century. Laboratory research was 
undertaken and the Indian hunters’ poison 
was tried in the treatment of some diseases 
in the nineteenth century. But the supply 
was limited, uneven in quality, and often 
contaminated. Hence, until recently, the 
jungle witch doctors retained their monop- 
oly of the use of curare. 

Richard C. Gill, a jungle explorer since 
1930, won the friendship of some of these 
primitive people in Ecuador and took le: 
sons in witchcraft from them. As an a 
credited witch doctor, he was finally permit- 
ted to hear the incantations and see the 
ritualistic boiling and filtering of plant ma- 
terials from which they produced curare. 
He dined on curare-killed birds and be 
with the copper-skinned hunters. 

Even so, Gill did not realize how helpful 
this poison could be in civilized countries 
until, some time later, he was injured in a 
fall from a horse. (Continued on page 204) 


INGREDIENTS of cu- | 


some of which are 
shown below ond ot right 
ry among the Indian 
os does the tech- 

nique of moking it. The 
container ond. trinkets 
are of Indian handiwork. 


PART OF STEM AND 
ROOT OF ONE OF 
THE PLANTS FROM 
WHICH CURARE 

ts Mave 


‘LEAR thinking and plenty of pa- 
‘tience will solve any or all of the 
puzzles by Dr. Harry Langman on 
this page. You'll have something to 
shout about, though, if you can get 
four out of five, and you're pretty 
if you can solve only one or two. 
Frere is just a hint about squaring 
Grandma's remnant: it doesn’t have 
to be cut entirely along the lines 
shown. You will find the solutions on 


page 205. 


ERE are two problems to 
T71 your wits on, tn the left-hand he 
, how many distinct, completed tri- 
angles can be counted? This isn’t too 
hard, but look out for the arrangement 
beds rights tia for testing your 

y to discover how 

See ae as having tor their Grandma Did Jt Easily 
there ure anene than be tas first io ow did Grandma cut this remnant 
in two pieces so that, when they 
‘vere sewed together, formed a perfect 


square? 


oR. 
a . 
oe Wired Cubes 
TRET 
. ” form ree 
Berd figure). If each edge 


ebnsists of a single 

strand, find the small- 4 
est number of pieces 
needed to complete the 

cube. If “solid diago- 

(aig how 2 Lect) 
Gear 


Neus York 


HIFT the letters (left) to order 

shown at right in fewest possible 
fhoves. A move 5-14 means that T has 
been moved to vacant 14 space. 
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U.S.S, COOPER" cdded o new chapter to the proud history 
of American destroyers before she went down with her guns blaz- 
ing off Leyte in the Philippines on the night of December 2-3. 
Blocking the reinforcement of the Japs through the port of Ormoc, 
she beat off three cerial_ att: 
‘emy planes. 
destroyer-escort 


shooting down one or two 
Then she sank o big Jap destroyer and a warship 
size before @ torpedo hit and split her 


“Tin Cans” Dish It Out! 


Back in 1877, naval experts were worried about 
torpedo boats. The answer was the destroyer— 
now one of the most useful tools of seapower. 


By ALDEN P. ARMAGNAC 


CRAPPIEST of warcraft, they stand up 

to anything afloat, including battleships. 
Ton for ton, they outgun all other men-of- 
war. On the same basis, the propelling mi 
chinery that gives them their dashing speed 
is the most powerful. High seas inundate 
their decks, they roll until masts stand mid- 
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way between sky and water, and sandwiches 
are stormy-weather fare until pots and pans 
will stay put on galley stoves. They are 
about the largest warships whose men all 
know each other by first names. Crews 
openly blast with seafaring language, but 
secretly love, these sailors’ ships that lay- 
men call destroyers, that the Navy Depart- 
ment lists as DD's, and that will always be 


POPULAR SCIENCE 


known to the men aboard them as tin cans. 

A destroyer of our 2,100-ton Fletcher 
class, last on which details are available, 
illustrates what a modern destroyer fights 
with. Five double-purpose guns of five-inch 
caliber shell surface craft, or may be ele- 
vated to fire on planes. Antiaircraft guns of 
40-mm, and 20-mm. size provide additional 
firepower. Also double-purpose, the AA's 
can be depressed to riddle surfaced sub- 
marines. Two deck-mounted sets of tor- 
pedo tubes, five in each mount, invite 
healthy respect from enemy warships. 
Depth charges dispose of submarines under 
water. Though our latest and heaviest de- 
stroyers of the 2,200-ton Allen M. Sumner 
class remain pretty much under wraps, it 
may be said that increased armament prin- 
cipally accounts for their greater tonnage. 
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From its guns alone, a Sumner-class de- 
stroyer throws more than a ton of steel in 
only 15 seconds, as Japanese warcraft have 
already learned to their dismay. 

‘As might be suspected from its variety of 
weapons, a destroyer performs countless 
missions. Supporting amphibious landings, 
naval opinion holds, represents the outstand- 
ing innovation among destroyer uses during 
World War II. Based on such successful 
tests as the Normandy invasion, in which 30 
U.S. tin cans participated, the procedure 
begins with a preliminary long-range bom- 
bardment by battleships and cruisers. This 
reduces to rubble the massive fortifications 
that only their heavy shells can penetrate. 

Now comes the destroyers’ turn. Able to 
maneuver in shallow and constricted waters, 
they steam close to shore, to locate and put 
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Y GUNS [right) toss depth charges for cut on 
both sides to crush lurking submarines. Above, an 
‘ash can” hurls up a geyser of water as it explodes. 


out of action all remaining gun positions 
commanding the intended beachhead. Of 
course, this is simply throwing the rule book 
overboard, for a square hit from a six-inch 
shore battery can demolish a destroyer— 
which has no armor worth mentioning—as 
thoroughly as a salvo from a battleship's 
big guns. But when the fate of a great in- 
vading army hangs in the balance, destroy- 
ers become expendable. It cost us the de- 
stroyers Meredith and Glennon to put our 
troops ashore at “Utah Beach” in Norman- 
dy, a price well justified by the success of 


TORPEDOES ore fired by "impulse charges” from 
multiple tubes that are oimed like guns. The white 
th" below is a dummy; others are real war heads. 


the landing and the enormous over-all sav- 
ing in casualties, 

‘No heavy warship, fleet, or convoy would 
dream of ieaving port in wartime without 
an escort of destroyers to “screen” it from 
attack, especially by enemy submarines. 
Task forces of destroyers also hunt sub- 
marines on their own. The team which de- 
stroyed more submarines than any other in 
naval history consisted of the four-stacker 
destroyers Borie, Barry, and Goff, operat- 
ing with the escort carrier Card. 

One stormy night in the North Atlantic, 


FIVE-INCH GUNS of main bottery can be used 
‘ogainst subs, surface craft, or planes. Mounts are 
protected against shrapnel, but ore not armored. 
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THE 
DESTROYER’S 
WEAPONS 


20-MM. OERLIKONS guard the destroyer against 
“| low-flying enemy planes, Independently controlled, they 
=| fire tracer shells at intervols for correcting the aim. 


the Borie spotted a U-boat, which crash- 
dived. Depth charges brought it back to the 
surface, and the Borie rammed it. Freeing 
itself, the sturdy submarine attempted to 
torpedo the destroyer. But a well-placed 
shell from the Borie carried away the U- 
boat's conning tower and ended the battle. 
The stern of the submarine tilted skyward, 
and it nose-dived to the bottom. Severely 
damaged in the encounter, the destroyer 
stayed afloat only long enough for another 
ship to rescue nearly all of her crew. In 
memory of her valiant fight, her name has 
been reassigned to one of our newest super- 
destroyers. 

Laying a smoke screen—an important 40-MM.BOFORS guns in twin mounts are dual- 
destroyer mission—contributed to the PUrpote weapons, used ogainst planes and warships. 


TRACERS weave a deadly 
web around a Japanese borge 
in a night battle of Vella 
Lovella Island in the Pacific. 
American destroyers helped 
block an enemy attempt to 
land new troops under war- 
ship escort. By night or day, 
tracers show gunners whether 
shells are finding their mark. 
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STORMY WEATHER often pounds destroyers os merci- 

is Canadian vessel bears the scors 
of winter goles encountered on Atlantic convoy duty. Sea 
boats were stove in, stores flooded, below-decks awash. 


lessly as the enemy. Thi 


First torpedo boat designed to use the Whitehead 
elf-propelled torpedo was H.M.S. Lightning. Her 
steam engine gave her a speed of about 19 knots. 


Only U.S. destroyer sunk by enemy action in World 
War |, the Jacob Jones (Below) belonged to the 
1,050-ton Conyngham class, our first oil-burners, 
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smashing American naval victory in 
the Second Battle of the Philippines, 
now officially renamed the Battle for 
Leyte Gulf. When a powerful Japa- 
nese fleet made a surprise sortie 
from the central channel, guarded 
only by our light carriers and de- 
stroyers, the tin cans raced between 
the opposing forces, billowing dense 
smoke. Two of them, the Hoel and 
the Johnston, failed to come back. 
But under their cover, the carriers 
were able to launch their planes, 
and, having done all they could, to 
retire until American reinforcements 
put the bomb-battered Japs to flight. 

Ina full-dress fleet action, normal- 
ly covering a vast expanse of sea, 
destroyers do the infighting—attack- 
ing enemy destroyers, cruisers, and 
battleships as they charge across the 
distance between the majestic lines 
of big vessels. Two of our own major 
naval engagements—the Battle of 
Guadalcanal and the Battle for 
Leyte Gulf—gave our destroyers 
their chance against battleships, 
though the narrow waters in which 
they took place turned stately ma- 
neuvers into wild melees. 

Lasting only 24 minutes, the mid- 
night Battle of Guadalcanal has 
been termed by Fleet Admiral 


HOW THE DESTROYER GREW: AT FIRST A COUNTERWEAPON, 


r = 


U.S. Cushing wos our Navy's first "modern" torpedo 
boot. Rated top ship in her class, she was 139 feot 
long, did 22/2 knots with her compound steam engine. 


Our first destroyers offer World War | were ships of 
the new Farragut class. About 1,400 tons, 334 feet 
long, 36 knots. Had five 5-inch, four 40-mm. guns. 


SHE FOUGHT ON! One of the brovest performances in American naval history is pictured in this 
water color by Lt. Dwight C. Shepler, USNR. In the Sonta Cruz bottle, October 26, 1942, 0 flaming Jap 
torpedo plane crathed on the forecastle of U.S. destroyer. Ammunition stowed on deck went up in 
terrific explosion, but the gallant ship kept station and never stopped firing while the blaze was put out. 


IT HAS GAINED IN SIZE AND POWER WITH NEW DUTIES 


Pica 
1909 fe tes 


U.S. destroyers took on steam furbines and three- 


1900 


Then came the “torpedo-boat destroyer,” pioneered by 


the British Havock and American Farragut. Above it o 
ship of our Truxton class: 435 fons; speed, 30 Inots 


Last U.S. prewar type wor the Benson closs—341 feet 
long, 1,630 fons, 39 knots, Armoment (before Pecr! 
Horbor) consisted of five S:inch, four I.l-inch guns. 


tee 


inch gunt with the Flusser class. Their powerful 
engines gave these 700-lonners o 30/2-knot speed, 


USS. Cotten, below, is typicol of the destroys 
ers built since the beginning of the war. Those 
ships keep getting bigger, foster, and deadlier. 
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| BATTLE TACTICS * DESTROYER LAFFEY 


1 Gg 2 


we 
“ 


a 


night battl 
task fore 


U.S. cruisers and destroyers tur 
's the Laffey's port in th 


. «sends two torpedoes 77 


7 
va 4 home, rakes the bridge 
Loffey puts a cruiser | * 
out of Setion, swings S..5 
post a battleship... KEY: 


GUADALCANAL, 1942. In o furious 24-minute mid- 
d back o Jop 
fomous action. 


An / 


Me Mer 


+ +» blasts a destroy- 
er and blows another 
up. Shells sink Laffey. 


© USS. LAFFEY 


JAP CRUISER 
X SHIP SUNK 


Ernest J. King one of the most furious sea 


actions in history. In that time, an out- 
matched American force of five cruisers and 
eight destroyers repulsed a Japanese task 
force of two battleships and 16 other war- 
craft bent on recapturing the island from 
American invaders. “We want the big 
ones,” radioed the American commander, 
Rear Admiral Daniel J. Callaghan. So the 
destroyer Laffey, having put a Jap cruiser 
out of action, fired two torpedoes into a bat- 
tleship—and then, cutting past its bow, 
raked it with gunfire and blew off its bridge. 
Unable to depress its guns, the Jap had no 
reply to this American impudence until the 
Laffey put one destroyer out of commission, 
blew up another, and then was sunk by bat- 
tleship fire. Meanwhile several other U.S. 
destroyers scored torpedo hits on battle- 
ships, the O'Bannon being credited with 
three. 

It was also before daybreak when a 
Japanese force headed by two battleships 
attempted to traverse the southernmost 
channel through the Philippines, in the 


Deck ond superstructure reflect the flash of the guns os a " 
hammers enemy ships in the night bottle off Vella Lovella (page 131). 


three-ring Battle for Leyte Gulf, last Octo- 
ber. At this point, Vice Admiral J, B. Olden- 
dorf was ready for them. Since the narrow 
channel of Surigao Strait gave him little 
room to deploy his destroyers, he lined them 
up along the shore, backing up this advance 
force with cruisers and battleships. Steam- 
ing squarely into the trap, the Japanese 
vessels suffered three co-ordinated destroyer 
attacks with torpedoes, and salvoes from 
our heavy ships then finished off the two 
Japanese battleships and virtually the en- 
tire contingent. 

Just how a destroyer aims and fires its 
torpedoes, by the way, makes an interesting 
contrast with undersea boats. Submarines 
discharge them under water, with com- 
pressed air. But it takes more than a whiff 
of breeze to toss overboard a Mark 15 de- 
stroyer torpedo, more than 20 feet long and 
weighing 3,400 pounds with its war head of 
TNT. So the torpedo gets its start from an 
“impulse charge” of black powd 

Sitting astride a bank of tubes, a torpedo- 
man’s mate re- (Continued 
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WORK includes packing precious brass shell cases 
from the five-inch guns into aluminum containers. 
They ore shipped back home to be loaded up again. 


REST. Crew's quarters have triple-deck bunks with 
fireproof mattress covers. Men often ect off trays 
their bunks, os messroom holds only about 


SUPER - DESTROYER. 
Ships of our Allen M. 
Sumner class, such as the 
Cooper left}, are so big 
and powerful that in the 
last war they would have 
been classed as 
Much of the great weight 
(2,200 tons) went into 
increased armament. The 
‘guns con throw over a ton 
of steel in 15 minutes. 
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JUST RELAX, and this chair relaxes with right to prone in response to pressure ex- 


What’s New in 
Modern Living 


you. Invented by Lloyd Melleski, of Miami erted by the user. Melleski has offered it to 
Beach, Fla. the beach chair shown above military hospitals. Actress Ann Sheridan 
assumes and holds any position from up- shows how it’s used. 


DARK ROADS are safer 
for pedestrians who carry 
a lantern flashlight, above 
The case is made of red 
lucite and glows brightly 
when the light is on. It 
can be held by an end 
loop, so that while the 
flashlight illuminates the 
ground, the luminous body 
acts as a taillight. 
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KICK COIL 


CIRCULAR fluoresce 


ubes have been d 


igned by ral mai 
acturers to meet the 

ected demand for 
portable lamp fixtures 
according to the Illu 
minating Engineering 


Society. Like 
raight tubes, 
ire ballasts. 
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fe * CELLAR TO ATTIC 

cleaning is projected 
for this combination 
vacuum cleaner soon 
to be put into produc- 
tion by the Eureka 
Vacuum Cleaner Co. 
It consists of an up- 
right unit, a tank 
unit, and interchange- 
able attachments. 


SWISH the soap saver 
for a tub of suds, The 
cylinder is packed with 
scraps of soap too 
small to be used by 
themselves, The device 
is made by the R-Sys- 
tem Co., of Chicago. 


WATCH-POCKET WALLETS, measuring 
only 2%" by 3%", are being made by the 
Arel Photo Supply Co., of St. Louis, Mo. 
Unfolded three ways, the billfold is just 
large enough to hold paper money; it has a 
coin purse and a transparent window for 
identification cards. 


bi 


SPOTS AND STAINS can be rubbed out of 
fabrics with a compressed-powder eraser 
made by the Duncan MacKenzie Co., of New 
York. The chemical in the stick reacts upon 
the stain within a few minutes. It is dry 
and odorless, and is said to be harmless to 
colors and fabrics. Greasy spots in particular 
can be treated with this cleaner. 


ICE TUBES instead of cubes are formed by 
this freezing tray invented by Roy M. Cum- 
mins, of Akron, O. Used in a refrigerator, 
the tray turns out perfectly formed cylin- 
ders that can be dropped into vacuum bot- 
tles without being chipped or melted down 
to size. 
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— Gusta 
High=Fesure 
alesman 


By MARTIN BUNN 


ELLO, Mis-tair Veel-son| 
Gus Wilson looked up from his 


workbench toward the Model Ga- 
rage shop door where a bright, spring sun 
revealed a squat, dark figure in stained 
clothes. The visitor took off a floppy hat 
and, with an ‘exaggerated gesture, swept it 
to the floor as he bowed low. Then he ad- 
vanced into the shop, teeth gleaming white 
in an ingratiating smile under a long black 
mustache, 

“Oh, hello, Tony,” Gus said, returning the 
greeting with little cordiality. “So spring's 
here. When you gypsies show up, that 
makes it official. What did you come in for 
—to bring back that monkey wrench you 
snitched the last time you were here?” 

Tony’s swarthy features registered bland 
innocence. “Moonkey ranch?” he asked. 
“What ees a moonkey ranch 

Gus shrugged. “Well, what do you want 
now?" he demanded. 

‘Tony edged up to the bench, and Gus saw 
a covetous gleam in his dark eyes as his 
glance ranged over the tools on it. "I come 
to buy a bat-tair-ree, Mis-tair Veel-son,” he 
said. “Mine, he go flooey all the vay from 
Sout’ Car'lina.” A grimy hand moved 
stealthily toward a peening hammer. “You 
got goot bat-tair-rees, Mis-tair Veel-son?” 

“Get your mitts off that bench, and keep 
‘em off. See?" Gus snapped. “Batteries? 
Sure, we've got swell batteries. You go into 
the office and pay Mr. Clark 14 bucks, and 
T'll put one in your bus." 

“You put. heem in," Tony suggested, “an’ 
I pay you five dol-lair now an’ the rest to- 
morrow. Ho-kay, Mis-tair Veel-son?” 

“Scram,” Gus laughed. “I'm busy.” 

Tony was silent for a moment. Then he 
tried again. “Mis-tair Veel-son, you sell a 
five dol-lair bat-tair-ree? Ho-kay?" 

“We haven't any secondhand batteries,” 
Gus told him with finality. 

Tony went into a lengthy lamentation 
about the trouble he was having with his 
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worn-out battery. It was interrupted by the 
appearance of Joe Clark, who glared when 
he recognized the gypsy. 

“Get out of here,” Joe yelled. “Last year 
you thieving gypsies swiped a box of spark 
plugs and an inner tube. Get a move on! 
Beat it, or I'll call the cops.” 

‘Tony saw the game was up, and he made 
a complaining but hasty retreat. 

Joe turned to Gus. “Jerry Corcoran just 
phoned,” he told his partner. “He wanted 
to remind you that the trout season opens 
tomorrow and suggested that you take the 
morning off and go to Brawley Brook with 
him. He doesn't have to report to the State 
Police Barracks until afternoon. Well, what 
do you say? It will do you good. Shall I 
call back and say you'll go?” 

Gus went into a long speech about why 
he couldn't go—too much work to be done 
in the shop, the water too cold for trout to 
take a fly, and, as a clincher, too many fish- 
ermen on opening day. 

Joe laughed at him. “You say all that 
every year,” he pointed out, “and every 
year you wind up by going. I'll tell him 
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you'll be along tomorrow morning—as usual.” 

“Oh, all right,” Gus weakened, none too 
reluctantly. “I'll be a sucker again. Tell 
him I'll pick him up about pix.” 


FRAWLEY BROOK at seven o'clock the 

next morning was, as Gus told State 
Trooper Jerry Corcoran, even worse than 
he had expected. Every pool was rimmed 
solidly with fishermen, and on every riffle 
they were bumping into each other. A flood 
of ice-cold and badly roiled water was swirl- 
ing turbulently down the stream, and the 
fish were staying on the bottom. 

After a miserable half hour spent trying 
—most of the time unsuccessfully—to find 
enough free space for a cast, Gus waded 
ashore and began taking his rod apart. 

“Quitting?” Jerry demanded. 

“Call it that if you want to,” Gus told him. 
“I call it having a lot more sense than I had 
when I came out here.” 

Jerry started to unjoint his rod too. “I 
guess there’s no chance here," he agreed. 
“Let's go over to Rocky Creek—back in the 
woods where we won't have company. I 
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“Waste of time,” Gus said. 
specting trout will take a fly with the water 
the way it is today.’ 


“No self-re- 


Jerry grinned. “I've got a can of worms 
—brought them along just in case," he con- 
fessed. “You're not too proud to fish with 
worms, are you?” 

“Let's go!” Gus retorted. 

They got into his old but sweet-running 
roadster and started for the upper reach of 
Rocky Creek. When they came through a 
big patch of woodland, they saw a number 
of cars parked in a field ahead. 

“More fishermen,” Gus growled. “Why 
don’t they park at the end of the road?” 

“They're not fishermen—they're gypsies,” 
Jerry put in, “There's a gang that camps 
there every spring. We have to keep an eye 
on them or they wouldn't leave a chicken 
in the county." 

‘There were half a dozen battered jalopies 
in the field. A crowd of women in long, 
bright-colored skirts and dirty children in 
assorted rags milled around a cooking fire 
short distance away. Tony was standing 
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at the ‘side of the road, and he 
grinned and waved his hand at 
Gus 

“Friend of yours?” Jerry asked. 

“Not so much so that he didn't 
swipe some stuff from the shop 
last year and try to talk me out 
of a battery yesterday,” Gus told 
him. “But I sort of like the old 
pirate.” 

‘The road ended at the edge of 
the woods halfway up a fairly 
steep hill, Gus turned his roadster 
before they got out. “Somebody 
else might park here, and we 
might have some trouble turning 
around,” he remarked. They took 
their tackle and followed a half- 
overgrown path over the ridge 
and down the far slope. 

“This is the place,” Jerry said 
when they came to a creek after 
15 minutes of walking. “There's 
a deep hole under that high ban! 
He produced his can of worms. “Now we'll 
catch some fish.” 


N HOUR later Gus landed his third 
trout. “Let's leave some for somebody 

.” he said with satisfaction. 

They disjointed their rods and started 
back. At the top of the ridge Jerry pointed 
to a car parked alongside theirs. "Some- 
body's doing something to your car,” he 
warned, 

‘They saw a man lift something out of 
Gus's car, hurriedly put it in his own, and 
drive away. By that time they were run- 
ning. “It's that Tony,” Gus panted. 

Jerry is young, and he beat Gus to the 
car, “He got your battery. We're stuck.” 

Gus didn’t pause to regain his breath. He 
grabbed the battery cable, quickly wrapped 
a handkerchief around the terminal, and 
wedged it in the empty battery carrier. 
‘Then he released the brake and told Jerry: 
“Give her a push and jump in!” 

‘The car began to coast down the grade 
with increasing speed. At 15 miles an hour 
Gus switched on the ignition, shifted into 
high, and gently let in the clutch. The en- 
gine coughed and started. 

Although Tony had a half-mile start, they 
overtook his old, worn-out bus rapidly. 
“Pull over,” Jerry roared, opening his fish- 
ing coat and pointing to his badge. 

“Ah, Mis-tair Veel-son,” Tony smirked as 
he stopped. “You breeng the bat-tair-ree I 
buy yesterday, so I take heem out your car. 
Ho-kay? I hope I make no mees-take.” 

“It's not O.K., and you made a big mis- 
take. You're under arrest,” Jerry growled. 

“Wait a minute, Jerry,” Gus said with a 
wink. He turned to Tony. “Are you sure 
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s the roadster passed him. Jory jmirked. "You 


"You breeng 
buy.” 5, - “Reg 


you're satisfied with the battery?” he asked. 
“Remember, any battery in the shop is $14. 
Did you get the one you want?” 

‘Tony grinned ruefully and brought out a 
fat, greasy roll of bills. “Sure, he’s a fine 
bat-tair-ree,” he said and peeled off $14. 

Gus ook them. “No complaint,” he said. 

Jerry chuckled, but he told Tony seri- 
ously: “Now, you—I'll be out this way to- 
morrow morning, and when I get here you 
and your gang had better be somewhere 
else." Admiration crept into his voice as 
the squat man drove away. “Gypping a 
gypsy—14 bucks for an old battery!” 

“T didn’t gyp him. It was a new battery— 
I put it in just last week. But it'll do his 
soul good to think that he may have been 
gypped for once. It’s lucky I kept the motor 
running while we were talking to him or 
we'd be the ones stuck. 

“Say!” Jerry cut in. “How did you run 
this far without a battery?" 

“It’s nothing remarkable,” Gus laughed. 
“But I wouldn't advise it except in an ex- 
treme emergency. You remember we ac- 
tually started on a grade when you gave 
me a push. I had wrapped the battery-cable 
terminal to prevent shorting, and the gen- 
erator supplied current after the engine be- 
gan turning over fast enough. But if you 
ever have to try it, don't drive too fast, for 
it’s hard on the points, coil, and condenser. 

“Without a battery in the circuit, a gen- 
erator is likely to build up too high a volt- 
age. That burst of speed that overtook Tony 
may have cost me more than the profit on 
the battery. I'll check as soon as we get 
back to the shop. And don't yell at me to 
get you to work in a hurry—I'm stayin, 
under 25 until I put in another battery. 
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LONGER LIFE is in prospect for engines 
equipped with new “tri-alloy” bearings de- 
veloped for military needs by the Ford Mo- 
tor Company. Instead of cadmium, a metal 
in widespread use for bearings before the 
war, the new material consists of about 35 
to 40 percent lead, 4.5 to 5 percent silver, .5 
percent iron, and the rest copper. Tests 
have indicated the new bearings last three 
times as long as regular ones—even under 
the most trying conditions. When used on 
heavy-duty trucks, some showed no measur- 
able wear after more than 50,000 miles. At 
the right, one of the bearings is being fitted 
to an engine at a Ford plant. 


CHECKING A PISTON RING for trueness 
of periphery and width of gap requires only 
five seconds with an electronic gauge pro- 
duced by the Sheffield Corporation, of Day- 
ton, Ohio. After the ring to be tested has 
been inserted in a master ring of correct 
dimensions, the entire assembly rotates be- 
tween scanning beams of light directed on 
photoelectric cells. The latter operate three 
signal lights, red, yellow, and green, indi- 
cating whether the ring meets specifications. 
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NO TOILSOME POLISHING is needed 
to give an automobile new luster when 
you use a cleansing solution produced 
by Parks Associates, of Glendale, Calif. 
After the car has been washed, the 
cleanser is applied with a cloth, an area 
about 3’ square being cleaned at a time 
until the job is completed. Then it is 
rinsed off with water and allowed to 
dry. The makers assert that by using 
this cleaner it also is possible to renew 
the brightness of chrome or other high- 
ly-polished metals pitted with salt wa- 
ter. ‘The manufacturer recommends it 
for furniture, tile, walls, and linoleum. 


WIPER ARMS designed by the Anderson 
Company, of Gary, Ind., for use on military 
aircraft are said to hold blades securely un- 
der all conditions until a release lever is 
touched. The stainless-steel arms, currently 
available to civilian autoists, are adjustable 
for length and wiping pressure, and can be 
lifted out of the way when the windshield 
is cleaned. They will fit different types of 
wiper-motor shafts, a set of adapters being 
provided with each arm. 
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Will Tomorrow’s Bus 


New Power for Motor Coaches 
May Prevent Slow Movement 


of Traffic on Long Hills 


ITHIN a few years motorists may 

find that buses are fully as agile as 

their own vehicles on long or steep 
hills and no longer slow pleasure cars be- 
hind them to a crawl. 

‘That is one goal toward which advocates 
of twin-engine buses are working. The de- 
signers believe, in fact, that the greater 
horsepower and quicker acceleration ob- 
tainable with two engines eventually may 
become a necessity on some bus routes. 
Twin engines also offer interesting possi- 
bilities for interstate trucks, especially on 
long high-speed hauls of perishable freight. 

Dual-engine motor coaches, of course, are 
not new, for a number have been in success- 
ful operation since 1927. But it now seems 
likely that they will come into wider use. 
Indicative of such a trend is a bus equipped 

* with two medium-size engines that the 
‘Twin Coach Company, of Kent, Ohio, has 
developed. Designed especially for multi- 
engine power and mounted amidships under 
the floor, the engines operate independently, 
one furnishing power for each rear wheel. 

Of 404 cu. in. displacement, each of the 
engines is rated 150 hp,. two 
thus providing 300 hp. in all 
for the bus. In contrast, gas- 
oline or Diesel engines now 
suitable for single installa- 
tion in motor coaches develop 
only about 180 hp. A single 
engine yielding 300 hp. is con- 
sidered impractical for use in 
a bus because its bulk and 
weight, concentrated in one 
spot, would take up badly 
needed space and necessitate 
a stronger and heavier frame. 

‘The Twin Coach engines ro- 
tate in the same direction. 
‘Thus they are readily inter- 
changeable. Simply by re- 
versing the cylinder block, 
and changing the overhead 
camshaft and cylinder head, 
one can be turned into either a 
right or left-hand engine. The 
intake manifold and carbu- 
retor are on the top side, the 


Designed 
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either o right or left inline type 


COOLING -AIR’ 
INTAKE 


exhaust manifold on bottom, and the spark 
plugs, valves, and distributor are toward the 
outer side of the coach in each case. Basic- 
ally, the engine consists of three major parts, 
each of which is accessible for removal and 
overhauling independently of the others. 
Fully equipped, the engines weigh 840 Ib. 
each, or approximately 1,700 Ib. for two—the 
average weight of the present single 180-hp. 


is motor becomes 


cially for use in @ two-engine bus, 
ing the block, 


imply by 
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Have Twin Engines? 


One 


gine delivers power te the right 


other to 


I on 


— left in this newtype bus. Each is eosily accessible for repairs. 


—— 
HYDRAULIC-TYPE 
TRANSMISSION 


engine. For the same weight the horsepower 
is therefore almost doubled with two engines. 

Since transmissions and rear axles for 
buses are currently being engineered for 
175 to 180 hp., the use of a single 300-hp. 
motor would require a heavier and stronger 
design for these parts. But with twin en- 


that the drive shi 
direction. There is no dif 


gines the load is so divided that standard 
units may be used, though the total power 
is almost doubled. Each engine has its own 
hydraulic torque converter, drive shaft, and 
hypoid drive gears. The two rear-wheel 
axles are entirely separate, and no differ- 
ential is used, 


engines rotate in the same 
merely for support. 
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ious GI's give the hint to civilian drivers in de- 
ip conversions that may soon adorn American roads. 


MECHANIC'S HELPERS being harder to come 
by than hens’ molars, repairmen are often faced 
with the uncomfortable necessity of being in two 
places at once. Henry Lawrence, of Santa Fe, 
N. M,, found it inconvenient to stop work and 
walk around to the starter button on the dash, 
or to the manual-operation button on the sole- 
noid starting switch, whenever he wanted to 
turn the engine over during adjustment of the 
distributor or valves. So he attached a pair of 
spring clips to an 8" length of two-conductor 
wire, connected a pushbutton to the other end, 
and now has remote control of the starting mo- 
tor wherever he may be working on the engine. 
It is connected as shown below.—E. S. HARRIS. 


CONNECT CLIPS TO. 
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FACE LIFTING of the snub-nosed 
and runty jeep, shown above in 
its familiar GI garb, results in 
the prettied-up version at left 
above. This jeep in mufti was 
turned out by mechanics at an 
Eighth Air Force bomber station 
in England who worked the trans- 
formation in their spare time, us- 
ing only salvaged parts. ‘The 
greenhouse job directly at the left 
is the product of air-minded GI's 
of the 644th Ordnance Depot on 
the Western Front. Modifications 
such as these could readily be 
produced in the postwar period 
for the modernization of existing 
surplus jeeps. While it is still un- 
certain if war-model jeeps will 
be manufactured in peacetime, 
the record of these sturdy little 
battle buggies will undoubtedly 
be a factor in light-car design. 
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a EASIER FARMING 


STORAGE OF HAY the same day you cut 
it is possible with a newly perfected barn- 
drying system announced by the General 
Electric Company, for you don't have to 
wait several days for the sun to cure it as 
in the past. The system consists of a motor- 
driven blower and air ducts placed on the 
floor of the loft or barn. Hay is piled on the 
ducts, and the air, driven through them by 
the blower, escapes through vents. A con- 
trol developed by G-E permits either auto- 
matic or manual operation. Such a system 
virtually eliminates the danger of spontane- 
ous combustion, Hay cured quickly in this 
way should bring higher prices, for it re- 
tains more of its nutritive value. 


WATER RUNS OFF the canvas 
cover of a small trailer almost as 
quickly as it does off a duck’s back 
if you use the rig at the left, re- 
ported in Army Motors. Two wood- 
en braces provided with sloping up- 
per edges and central notches are 
placed at right angles to each other 
so that they interlock and raise the 
center of the canvas. Water then 
drains off before it has time to soak 
through. Pieces of L-shaped metal 
may be bolted to the ends, as shown 
tn the drawing, in order to protect 
the wood from splitting. 


Eggs Are Preserved for a Year by Use of Flash Heat Treatment 


Eocs remain in edible condition for as 
much as a year when given a flash heat 
treatment developed by Prof. Alexis L. 
Romanoff of Cornell University. The heat 
coagulates a very thin layer of outer al- 
bumen next to the shell, forming a thin 
inside coating that protects the contents. 

Suitable for either home or 
commercial use and requiring 
only average kitchen equipment, 
the treatment consists of plung- 
ing the eggs into boiling water 
for five seconds, letting them 
cool, and putting them in a re- 
frigerator. Prof. Romanoff 
found that eggs so treated still 
were in good condition a year 
later when kept in a refrigerator 
at 41 deg. F. Even when stored 
at room temperature of 70 deg. 
they stayed good for three 
months. In contrast, untreated 
cold-storage eggs as a rule re- 


main edible for only about six months. 

Fertile eggs hatch after the treatment, in- 
dicating that the nutritive value, flavor, and 
cooking characteristics are unimpaired. The 
stiffness of the albumen after beating, us- 
ually considered a criterion of storage eggs, 
is just about as good as that of fresh eggs. 


Cotes. | 


Magnetic Checkers Stay Put 


on Vertical Board 


A GAME that started out as an engineer's 
pastime has proved to be a boon to bedridden 
soldiers. While experimenting with novel 
uses of alnico, a magnetic alloy, Joseph Scar- 
dino of the General Electric Company turned 
up with this ingenious checker game. It con- 
sists of a set of ordinary checkers fitted with 
small magnets which hold them in place on a 
sheet-steel board painted off into squares. To 
provide an attraction between checkers when 
kings are wanted, a small metal disk is ce- 
mented to the top of each checker. Scardino 
presented the outfit to the Halloran General 
Hospital in New York. Since the game can 
be played without disturbing a patient's posi- 


Maybe You Won‘t Win, But You Just Can’‘t Lose 


PLAYERS not practiced in the game sometimes find ticktacktoe 


tion in bed, the occupational-therapy de- 
partment of the hospital is having addi- 
tional sets made as the required materials 


are obtained. Magnetic checkers have 
proved popular with hospitalized soldiers. 


FIRST PLAYER USES CORNERS 


SX 


exasperating because it so frequently ends in a draw. But when 
experts play, it always ends that way! The player who opens in a 
corner has the best chance to win, but the second player can’t lose 
if he responds by moving into the center square and then avoids 
corners. If both players know this trick, every game will end in a 
draw unless they establish rules prohibiting this opening—E. S. 
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SECOND PLAYER AVOIDS ConNERS 
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Phonograph Needle 
Used in Dividers 


REMOVABLE divider points 
that blunt or break can be 
replaced by old phonograph 
needl and some com- 
passes can be converted in- 
to dividers by substituting 
a needle for the pencil. The 
needles will remain sharp a 
long time—H. SAMUELS. 


No Electric Fan This Summer? 
Harness the Nearest Breeze 


EVEN in the dim, for- 
gotten days when elec- 
tric fans could be had, 
they still had a price. 
But then, as now, the 
wind was free. ‘This 
wind deflector takes ad- 
vantage of the fact that 
every latitude has its 
major directional breeze 
which blows most of the 
time from one point of 
the compass. If your 
house is hot while your 
next-door neighbor's is 
relatively cool, the 
chances are that your 
windows run parallel to, 
instead of across, the di- 
rection of the wind. De- 
flectors or vanes, made 
of waterproof plywood 
or similar material and 
mounted on angle 
brackets as shown, will 
turn the fleeting breeze 
in upon you—B. M. 


Two Wood Blocks Suppress 
Rattles in Ventilators 


WINDOW ventilators that rattle per- 
sistently can be toned down a comfort~ 
able number of decibels by gluing on 
kerfed blocks of the size and shape in- 
dicated at the left. Kerfs bandsawed 
from both ends and overlapping about 
an inch at the center will give the 
necessary spring action for a secure 
fit—DANA S. GREENLAW. 


Army Ammunition Boxes Make Versatile Home-Front Servants 


‘WirH metal containers either exorbitantly priced, unavail- 
able, or unsatisfactory, I have found welded ammunition car- 
tons on sale at some stores to be useful substitutes for a 
number of household articles. Each box has a folding handle, 


shoulder-strap buckles, and 
a latch for a padlock. It is 
useful as a lunch box, a fire- 
resistant chest for money 
and valuables, a case for 
camera accessories, or a 
small tool kit. I converted 
one of them into a mailbox 
better than I could shave 
bought at three times the 
price.—M. REYES. 
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KEEPING THE HOME 


stick or jam, you can e 
operation and prolong th a 


Aroomysewing basket can be made 
‘out of an old lampshade by pastin 
rdboard disk to the bottom and _perforatior 


low cooling air to 


by rubbing them witha wax candle, sewing in a sturdy fabric lining. flow underneath os well os on top, 


© second postage stamp 
ter heavier thon usual, you can im- 


a8 weights, Center # 
10” mark. For 


‘men, use two quarters or one half. 


LETTER {| 
AT IO” MARK — 
| 
>| 


2 HALF DOLLARS 
AT 2” MARK 


At your next parh you'll find 
it helpful to try this method of keeping coats 
‘ond hats together without confusion. A spring- 
type clothespin,fitied with serew hock, hols 
the hat neatly to the trouser bar of the hanger. 


2° 4" WITH HOLE 
DRILLED TO. 
DESIRED DEPTH 


Extra dinner guests will sit more comfortably at 
2 bridge table raised to regular table height, 
[Acsetlof wooden blosts bored to Saks he logs 
will elevate the table to the correct height. 
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TIN PLATE 


Indecessible corners behind pipes or fixtures can 
be cleanly painted with the aid of a curved 
paintbrush. Saw diagonally through the arm, re- 
verse the pieces, and toe-nail them together. 
Add a piece of fin-con metal os _ 


FRAGMENT OF 
RAZOR BLADE 


yD 


ty CORK GUARD 


dinary compass for cutting perfect 
ly a metal-headed pencil and o 
|. Solder the blade fragment to 
pencil head with about '4” of the shorpened 
jge projecting, and use as you would a compass. 


Heavy kitch 
scratch or 


relying on memory, keep the parts 
in order in a folded paper tray. 


project very slightly on all sides. 


HINGED 
FRAME 
FITS TOP OF 
STEPLADDER 


1g the leg, the 
frame does not interfere with use of the top stop. 


cleaned with the 
of brush you use on your 
.. Trim the bristles of a 
discarded brush to about ‘A" from 
the bose to obtain a stiff surface. 
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‘CORK-FILLED TAPE designed to stop con- 
densation drip from cold-water pipes has 
been introduced by the J. W. Mortell Co., 
of Kankakee, Ill. Pliable and easily applied, 
it forms a snug jacket around pipes, fittings, 
and valves, Brown in color, the tape can be 
painted if desired. It comes in a coil suffi- 
cient to cover 7’ of 14” pipe, and no tools 
need be used for installing it. 

WOOD PLASTIC developed by 

‘he Boao Works Ine, ce Lore: => 
land, Ohio, can be handled like wood itself— 
sawed, planed, and finished in any color 
desired. According to the maker, it is water- 
proof, shrinks little, and keeps soft and 
workable for years. Tt is available in %4 and 
11b, jars or in 5-gal, and drum sizes. 


LOW-COST FIRE ALARM. Automatic heat- 
sensitive units spaced at 10’ intervals in a 
flexible wire form the basis of the Warner 
Home Fire Alarm, made in Glen Ridge, N. J., 
by the Millwood Products Co. When any 
unit is subjected to heat of 150 deg. F., a 
fusible block melts and automatically closes 
@ circuit, ringing a gong. The system is 
sold for installation by the purchaser, com- 
plete with bell, transformer, insulated sta- 
ples, and instructions. It can be quickly 
installed along baseboards and moldings. 
‘Millwood Products is a unit of Junior 
Achievement, an organization intended to 
give teen-agers a practical chance to learn 
about business at first hand. 
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SHADOWLESS LIGHT is provided for the 
bathroom mirror above by a circular fluo- 
rescent lamp hidden from head-on view in 
a reflector. Finished in a dull white color, 
the lining of the reflector distributes the 
light evenly on the face and neck. The lamp 
was designed by the illuminating engineer- 
ing department of the Westinghouse Lamp 
Division, at Bloomfield, N. J. 


Wpen BLOCK NEL, 


FUsiete 
BLOCK 


SPRING 


ARCHAIC WEAPONS still have a place in 
modern war, as evidenced by the crossbow 
grenade thrower at right. The device was 
welded together by T/4 Alan J. Hamm of 
the 26th Infantry. Note the two-handled 
crank for cocking the bow. 


JEWEL-LIKE PLASTIC forms the glittering 
coach shown below. It was fashioned by 
Emile Norman, of El Monte, Calif., from 
gray, frosty white, and clear plastics. The 
coach has a removable top and holds a con- 
tainer for flowers. Norman also makes one- 
of-a-kind lamps, ornaments, and picture 
frames of plastics. 


PLANE BUILDING is almost an around-the-clock job 
for Edward Soltis, whose brother is a bombardier on a 
B-29 Superfortress, As a metal fitter in the Eastern 
Aircraft plant at Tarrytown, N. Y., he helps produce 
real planes. A deaf mute since a childhood illness, Soltis 


builds models in his spare time. Using pictures and 
magazine illustrations, he drew up his owrf plans for the 
Avenger torpedo plane above, scaling the drawings to 
give it a 28” wingspread, and then devoted 150 hours to 
its actual construction. Features of his model include 
a functioning bomb bay, wing slots and flaps, gun tur- 
ret, machine guns, landing lights, retractable landing 
gear, and a model torpedo 
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INTEREST COMPOUNDED 
with skill as a craftsman en- 
abled San Francisco banker 
Howard Whittle to turn out 
these meticulously finished 
projects of rare wood. Using 
mainly a lathe and a bandsaw, 
he has applied many features 
of the metalworker's art to his 
wood creations. Note the deli- 


cate designs in the plates and 
jewelry below, some of which 
utilize as many as 660 pieces of 
wood from all over the world. 


One method of lou 
into o glide while 
shown at the left. 
eylinder 


the plone is to push it 
‘cing the gas cham 
iow, the carbon dioxide 
being placed in the cockpit hou: 


The gun fits the neck of the cartridge, and @ pin 
in the barrel shoots forward to puncture the seal. 


Carbon Dioxide Gas 
Cartridge Powers 
Model Jet Plane 


EVER far behind the aircraft 
industry, model-plane enthusi- 

asts are losing little time in getting 
acquainted with jet propulsion. For 
those who want to study the tech- 
nique before designing original craft, 
commercial kits are available similar 
to the one used in constructing the 
model jet plane shown on this page. 

Jet action is obtained through the 
use of carbon dioxide cartridges of 
the type used to inflate life rafts. 
Since Army-Navy standards run 
hgh, the refects avaliable for pow- te corde ac tld Glyph gu be 
Ee ier tea ry Seer ae ook the plane toe off before the jet stream goes into action. 
is completely harmless and therefore 
a safe jet propellant for beginners. 
Because the weight of the gas cham- 
ber changes while the gas is being 
discharged, it is mounted in such a 
position that it will not affect the 
plane's center of gravity. 

Michele de Santis, Jr., of pee | 
N. Y., shows how to load and lat 
the plane. A needle in the gun, as in 
the drawing at the right, pierces the 
cartridge seal. Aircraft Products 
Co,, makers of the kit, also manu- 
facture the gun. 


NEEDLE PONT” PLUNGER 
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Ground Hacksaw Blade in Frame Cuts Back Neglected Grass 


WHEN your lawn gets ahead of you, as it 
might during a series of week-end rains or 
while you are on your vacation, a hacksaw 
blade can come to your rescue for cutting it 
down to where it can be handled with the 
lawn mower. The blade 
should be one that is hard- 
ened all the way through so 
it can be ground sharp on 
both edges. Held in a frame 
bent from 1” soft steel rod, 
it cuts on both the forward 
and backward stroke. 

Enlarge the holes in the 
ends of the blade with a 
punch, if you have one, or 
drill them out after softening 
the ends by heating to a 
cherry red and letting them 
cool in air. Thread the frame, as indicated, 
and secure the blade between nuts. 

Leave the handle open, or groove and 
shape a piece of wood as shown and fit it in 


place before binding the frame with wire. 
Dimensions may be changed to suit any size 
blade. ‘The handle should be long enough 
to make stooping unnecessary.—A, BOHN. 


Electric Drill Powers Pump For Moving Liquids from Drum 


POWERED by a 1%" electric drill operating 
at 400 rp.m., a discarded 1" rotary-type 
marine water pump is used in the Sun- 
Journal pressroom at New Bern, N. C., to 


ELECTRIC FENCES in-miniature are used by 
entomologists at the Du Pont Pest Control 
Research Laboratory at Wilmington, Del. 
to keep crawling insects within bounds. The 
insects, large numbers of which are used 
in experiments, are given the freedom of 
open, panlike boxes 

contai-ing growing 


plants on which they 
feed. Around the rim 
of the boxes are two 
of the narrow metal 
strips normally used 


— 


on linoleum. Wires 
carrying low-voltage 


Post von eugctnica 
ouncenion 
FOLIAGE, 

SOxER oer 


fill press fountains with printer's ink from 
drums. The drill is mounted on the drive 
shaft of the pump, as shown in photos at 
left. All fittings are standard, those for the 

pump being 14". The hose used 
to carry the ink from the pump 
is %", however, in order to 
keep the flow free. This rig is 
far superior to the hand pump 
previously used. 

Such a device should also be 
able to handle any oil or grease 
light enough to flow into the 
intake of the pump. If hose 
longer than 8’ is used, or the 
fluid is heavy, a larger diame- 
ter may help to relieve back 
pressure—HUuBert E. JONES. 


electricity are attached to the strips, mak- 
ing a barrier similar in effect to electric 
fences on farms. Wandering insects that 
crawl up the inside walls of the box come 
into contact with the electrified strips. This 
isn't fatal, but it is discouraging. 


ee 


Even Novice Carpenters Can Improve 


ig Quarters at Low Cost 


OU MAY be like many other Americans these 

days—living in an apartment or room which lacks 
the furniture you need to make it comfortable. But 
you don't need to despair if you can borrow a ham- 
mer and saw; and don't think that you have to spend 
a lot of money. Here are three smart and functional 
pieces of furniture: an end table, a bookcase, and a 
lamp, all born of a designer’s need for such items in 
his wartime home. Your own ingenuity may add some 
new touches. 

‘The lamp upright is nothing more than a section 
from one of the wooden poles placed inside rugs when 
they are rolled for shipment from the factory to stores, 
Usually these are ‘thrown away or sold as junk. A 
hardwood rolling pin might also be used. Cut a suitable 
length from the pole and bore a center hole for the 
cord, working from both ends toward the center. (If 
you use a rolling pin, you may find it is already pro- 
vided with a hole.) ‘The decorative wrapping is simply 
a piece of clothesline, dipped in dye, if you wish, to 
match a room color. 

Essentially, the bookcase is just a rectangular box. 
But if attractively finished, it can be used to good ad- 
vantage over a couch, desk, or any long wall space. 
Long screws should be used to secure it to the studs 
within the wall. Bric-a-brac as well as books will find 
display space on the shelves. 

‘The end table will fit almost any surroundings, de- 
pending on the care put into its finish. Ordinary pine 


5 is Mar sTOCK 
sey + 


7 


You'll toke pride in displaying this 
decorative and inexpensive lamp. Its 
round base was cut from a rug pole. 


socker- 


fave 


NiePLE 


CLOTHESLINE 


pottmre [APPROX 301A 


"AND 134g LONG 


Bottom 
view 

GROOVE 
BASE FoR coRD 


This bookshelf is nothing more than 
@ rectangular box. But you may find 
it useful in several spots—above a 
couch, a desk, or on wide wall 
space, porticulorly if it is given a 
colorful finish. Bric-a-brac placed be- 
side the books lends added charm. 
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Given a good finish, this attractive Several smart combinations are possible if you make two of the 
end table should find a useful place tables. Place them end to end beneath a window, as above, or in 
among the furnishings of your home. front of a couch as a handy place to keep books and mogatines, 


lumber, 12” wide, was used for the tables illus- 
trated. The dimensions indicated can be adjusted 
to individual requirements, of course, and a square 
post can be substituted, if you wish, for the round 
one which joins the top and bottom shelves. If 
locating and cutting the hole in the center shelf 
‘seems too much trouble, the post can be made of two 
pieces. To make a smooth job, use finishing nails, 
countersink them, and fill the holes with putty. 

To a great extent, the finish will determine the 
ultimate satisfaction or dissatisfaction you will 
feel with your handiwork. Hence, a little extra 
work at this stage to make certain that the table 
has a handsome appearance will pay dividends. 

After sanding the piece extensively with several 
grades of progressively finer paper, give it the finish 
that will fit best in the room. One possibility is to 
use white or ivory enamel and apply colorful decal- 
comanias. The result should be particularly ap- 
propriate for a modern apartment. Two tables will 
make possible several smart and useful combina- 
tions—JAN AND JACK HOLMES. 


IDENTICAL LENGTHS of wood can be cut 
with ease on a circular saw if you use this 

jig, a steel curtain rod or piece of Bessemer 

rod, 24” to 36” long, equipped with an ad- 
justable stop block. The rod fits into the 
usual stop-rod hole in the miter gauge. 
Quickly adjusted at 

any distance on the 

rod, the block is 


locked in position with 
a bolt and wing nut. 
‘The dimensions given 
for the block should 
fit most circular saws. 
—FRANK HEGEMEYER. 
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MODELING RUSSIA’S LAGG 3 FIGHTER 


ONSIDERING the number of aircraft 

designs experimented with by all bel- 
ligerents and the high rate of obsolescence 
of planes tested in action, the quality of the 
Red Air Fleet's Lagg 3 can best be described 
by the statement that it hasn't yet worn 
out. A stand-by throughout the entire Euro- 
pean war, this fighter covered every Russian 
front and everywhere proved itself an ex- 
pensive visitor for the foe. 

Russia's shortage of metal and metal 
workers made it necessary to employ a 
composite wood-and-metal construction. A 
1,200-hp. liquid-cooled engines gives the 
Lagg 3 a speed of about 350 m.p.h. Its arma- 
ment consists of a single 20-mm. cannon 
in the nose and two 12.7-mm. machine guns. 
‘The plane is 29’ long and has a wing span 
of 32’, 

Because of its trim lines, modeling this 
plane presents no unusual problems for the 
craftsman, Balsa or white pine may be 
used equally well, and the choice 
depends only on availability and 
preference. A block of about 1” 
by 2" by 7” is needed for the fuse- 
lage. First draw the profile on the 
block and cut away the excess 
wood; repeat this process for the 
top view; and then carefully carve 
and sand it down to the shape 
called for in the drawing. 

‘The wing should be made of an- 
other single piece. Cut a corre- 
sponding notch in the bottom of the 
fuselage to receive the wing and 
then glue it in place. Fill in the 
crevices with plastic composition 
wood. The left-hand side of the 
center drawing gives a bottom view 
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Veteran of the entire wor, Russia's Logg 3 ranks 
among the deadliest fighters of the Aled fleets 


of this construction. Tail surfaces, formed 
separately, should be shaped as shown. 
‘Assemble the entire model before paint- 
ing. Apply several coats of wood filler and 
sand between each coat with wet-or-dry 
sandpaper. The model illustrated below 
was given two coats of green-brown airplane 
dope on the upper surface and two coats of 
sky blue underneath. Decals of the Russian 
insignia were purchased at a hobby store. 
A whirling propeller effect is obtained by 
gluing a celluloid disk behind the propeller 
spinner. The cockpit is painted white with 
a fine-line black trim. All control-surface 
effects are obtained with thin black lines. 


Proper mounting of plane models is important to 
ar mel Hee collection, The sharp angle 
n of flight and action. 
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BANTAM-SIZE FARM WAGON 


By EDWIN M. LOVE 


|APPY memories of days down on the 
farm are called to mind by this toy 
wagon. Easy rolling and a good coaster, it 
can be steered by a child with his feet; yet it 
is a big, husky wagon capable of hauling 
almost any load that can be piled on it. 

‘As in a full-size wagon, the reach twists 
and permits the wheels to drop individually 
into ruts, but this action is restricted some- 
what by the box, which has not been made 
flexible. The running gear is built of oak, 
but pine or other soft wood is suitable for 
the box and seat. Iron rods, which need not 
be of the exact sizes specified, can be picked 
up at a dump or wrecking yard. Mending 
plates and angles are sold at hardware 
stores. 

Bandsaw the wheel-felloe segments from 
stock at least 1/16” thicker than the finished 
felloes to allow for truing after assembly. 
Rip the spokes on a taper jig and smooth 
them on a sanding disk or belt before round- 
ing the corners. Sand also the tapered 
ends that enter the hub mortises. The round 
tenons are cut with a jig and dado head. 

‘Turn the four hubs in one piece; then, be- 
fore cutting them to length, scribe pencil 
lines to locate the mortise ends, noting that 
alternate spokes are staggered 4”. Use 
the index attachment of the lathe to space 


Old Standby Is Scaled Down to Make a Sturdy Coaster Wagon 


the mortises. Bore two holes for each 
mortise and trim it to shape with a chisel. 
‘Then bore the hubs and true the ends with 
the aid of a wooden chuck turned to fit. 

Make a trial assembly of each wheel be- 
fore gluing. Put the spokes in the hub first, 
chamfering the ends if necessary to prevent 
interference when they are driven to bring 
the shoulders to correct distance from the 
hub. Number the spokes and their mortises 
and take them apart. Then glue the tenons 
into the felloe segments with plastic glue. 
In this way the shoulders can be driven up 
tight with little trouble. 

Next, make an assembly jig by cutting a 
hole in a flat board to fit a hub, which is 
inserted outer-end down, Start the spokes 
into the hub by springing the free ends 
apart, and then drive the segments until 
they line up at equal distance from the hub 
with their ends touching. Place 4” shims 
under the upper spokes at the hub and clamp 
the segments to the jig. True the joints by 
cutting through with a backsaw, and then 
drive the spokes a little farther into the 
hub. If the segments are still too far from 
the hub, cut the joints again. When the 
fits are accurate, take the wheel apart, a} 
ply glue, and reassemble with the spokes 
shimmed to assure dishing of the wheel. Be 
sure that the felloe splines are short enough 
to enter without spreading the joints. 


for this toy 


form wagon ore sawed 


out in 


sections. At 


left, segments that 
form the fello 


Round tenons required 
fon the outer ends of 
the spokes are shaped 
in @ jig with a dado 
head, os at the right. 
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slight 


An Lig of 
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use han the drilled 
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Clamp the felloe to the board and check 
squareness by resting a straightedge on the 
end of the hub and measuring the distance 
of the ends from the board. If one end is 
higher than the other, the hub leans and 
should be straightened with a clamp. 

Bore the bushing blanks to fit the spindles, 
turn a slightly tapered rod for a mandrel 
on which to slip the blanks for turning their 
outside to a light driving fit in the hub, and 
mark the blanks for identification. | The 
bushings should be soaked in lubricating oil 
or boiled in it before they are driven in. 

When the wheels are dry, mount them 
on a pivot jig and true the edges with a 
shaper or sander. Drive glue-coated wedges 
into the mortises where they are open. 

Attach rubber-belt tires to the wheels with 
bicycle-tire cement, securing the ends with 
a couple of brads. After some use the tires 
may stretch and come off, and they will 


When boring 


time 


them during a 
assembly ond d 


hubs for the axle, 
hold them one at a 
in a wooden 
@chuck turned to fit. 

The ends of each 
ued before it's 
token from the chuck. 


trued, ‘os ot righ 
by sowing throu 


the segments tight. 


have to be shortened and recemented. When 
the tires have been broken in, a few brads 
driven around the circumference will rein- 
force the cement, If you wish, you may 
glue a strip of heavy cloth to’ the wheel 
with plastic glue and then glue the tire to 
the cloth with rubber cement. Better, of 
course, are iron tires shrunk on while hot. 

‘True the axle bearing surfaces by filing 
the 14" pipe in a lathe operated at its low- 
est speed. Turn a woollen chuck to drive 
the axle, ream the burr at the ends, and 
support the tailstock end with a metal- 
turning center, Use a flat mill file, keeping 
the teeth clean. Crown the axles by sup- 
porting them on blocks behind the spindles 
and pounding the centers with a hammer. 

Flatten the strap sections of the U-bolts 
by cold hammering, being sure to measure 
them as they are worked, for the metal will 
stretch. If no threading die is at hand, bend 
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the bolts to fit their positions and rivet the 


ends over the yoke plates, Bend the ends 
of the circle irons and curve them a little 
at a time throughout their length by plac- 
ing them on blocks 3” apart and hammer- 
ing between the supports, Turn up the ends 
to fit the hounds. 

Cement washers to the ends of the axle- 
trees and hubs before mounting the wheels. 
‘The washers may be enlarged, if necessary, 
by filing out the holes. Smear the spindles 
and bushings with graphite grease or, if de- 
sired, the hubs can be bored and fitted with 
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ports detailed in # 
irons and sway bors toke stress off the kingbolt, 
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grease-gun attachments to eliminate the 
bother of removing wheels for lubrication. 

The running gear can be shortened by 
sliding the reach farther through the hind 
carriage and shifting the hind sill forward 
correspondingly. This shortens the turning 
radius and eases steering in coasting by 
throwing more weight on the hind wheels, 
but it increases the tendency to lift the front 
when pulling loads. 

If spoke wheels require too much work, 
disks cut from plywood or stock glued up 
from %" lumber, as shown in a drawing, 
can be substituted. Make the hubs in two 
sections, assemble them on bushings, and 
join them with glue and long screws. 

Finish the wagon with two coats of en- 
amel, making the running gear yellow and 
the box and seat orange and red. 


LIST OF MATERIALS 


Pet Description 
12 Pront felloes 

13 Rear 

24 Splines 

24 Front spokes 

4 Rear” 

4 Hubs 

4 Hub bushings 


axietree 
bolster 
llaneous: § washers, 4 reduci 
(S/1S" by 2"), 4 U-bolts, 4 yoke pl 
brackets, wood screw 
Note: 


es. 2 sway bars, 
‘and roundhead machine acre 


No. 
Pe: Description Stock 
1 Reach 

2 Hind hounds 


w 
Yh ay 
1 
(to suit) 39% 
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washers, 4 cotter pins, 11 steel bolts (3/16" by 147), 


2 circle irons, 1 T-hinge (3), 2 rub Irons, 2 shelf 


All dimensions are given In inches and are finished sizes, 
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HIND AXLETREE AND BOLSTER 
(LEFT HALF) 


By Norbert Engels 


[OMAS CHIPPENDALE, eighteenth-century master, 
is usually thought of as ornamenting his furniture 
with elaborate carvings, but I have found this simpler 
style, with some few adaptations, particularly suitable 
for the modern American home. Missing besides flutings 
and carvings on the post and feet are the piecrust table 
top with its dished-out effect and the intricate “cage” 
tilting device which has here been replaced with a less 
intricate unit, 

Most characteristic of the Chippendale school is the 
form of the tripod legs, a cyma curve or ogee as dis- 
tinguished from the comparatively “hollow” designs of 
the Sheraton and Duncan Phyfe styles. Such a splayed 
tripod base was originally intended to let a table rest 
steadily on the uneven floors of the period. 

The legs are shaped to fit against the post by having 
their contact surfaces hollowed against a sanding drum 
of the same diameter as the post. This drum can be 
turned in the lathe, and the sanding may be done by 
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sliding the mortised leg along the tool rest. 
The legs are assembled with splines as in 
the drawing and are secured by gluing under 
clamp pressure. If a joint does not seem 
tight enough, a dowel may also be driven in 
at an angle for additional strength. 

‘One of the drawings shows the tilting and 
locking device in an upside-down position. 


Back-Yard Seesaw with Pipe Support Is Safe for Small Children 


UNWELCOME spills are next to impos- 
sible on a safety seesaw held to its ful- 
crum with pipe straps and fitted with 
upright handles to which even the littlest 
tots can cling while riding up and down 
with the board. The assembly is so light 
that two children can move it around to 
suit their fancy, 

Short lengths of pipe assembled with 
two side-outlet elbows and two couplings 
that prevent side slippage form the ful- 
crum, The bearing is made with a steel 
plate and two pipe straps, as shown in 
the drawing. It can be attached to the 
teeter board either at the center, if the 
children are nearly the same weight, or 
off-center for those whose size differs 
greatly. 

‘The hand-grip uprights may be large 
doweling or square stock rounded by 
plane or in the lathe and held with pegs. 
—KENDRICK M. MARTIN. 


‘Two cleats are screwed to the bottom of the 
top, and a square block, which will move 
easily between them, is screwed to the post. 
For a hinge two screws are driven through 
the cleats into the block exactly opposite 
each other but off-center in the block. They 
should not be too tight in the cleats. A 
swivel key locks the table top. 


C-Clamp Serves as Handle 
for Hand-Scraper Blade 


DRAWN tight on a hand-scraper blade, 
a large C-clamp provides an excellent grip. 
You may even find it takes greater pres- 
sures, makes smoother strokes, and is less 
fatiguing than some of the handles devised 
for the purpose.—R. M. Woopsury. 
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With the first gusts of on approaching squall, 
these becalmed sailboats nose automatically into 
the wind, the result of sufficient weather helm. 


Another advantage of weather helm is evident in 
working to windward, os with the craft shown at 
the left. Moderate weather helm is always a big 
help, but too much con make sailing a nuisance. 


SAILING Balance... .SAFETY Vive 


IF YOU HAVE TO FIGHT THE TILLER, YOUR BOAT LACKS BALANCE 


By Elon Jessup 


HAT your sailboat does when you let 

the tiller swing free goes far to show 
whether she's a safe or a risky craft. If the 
boat noses directly into the wind when you 
release the tiller, then you have little to 
fear, for a sudden gust will turn your bow 
to face it and the next gust can’t catch you 
broadside. But if you are kept constantly 
fighting to head toward the wind, you are 
in danger of having your bow turn leeward 
the minute you let the rudder swing free or 
lose steerageway, and there real trouble 
begins. 

In the first instance, your boat is prob- 
ably properly balanced; in the second, it is 
decidedly not. A boat that noses auto- 
matically into the eye of the wind is said 
to possess weather helm and, no matter 
what else may be wrong, it is at least safe 
in this regard. One that heads the other 
way has lee helm, and this—except with 
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planing racing scows—is always a disad- 
vantage. Corrections can be made for lee 
helm, as they can also be for excessive 
weather helm. 

‘Too much weather helm makes steering 
difficult and checks progress; it makes you 
battle continually to keep the boat from 
coming into the wind and takes the fun out 
of sailing. All you need is just enough 
weather helm and no more. A mere touch 
on the tiller should be sufficient to keep you 
on your course, but at the same time you 
should be able to count on your boat head- 
ing into the wind automatically whenever 
you are forced by some necessary task to 
let the tiller go. In addition to being dan- 
gerous, lee helm also takes the joy out of 
sailing. It keeps you constantly pressing 
the tiller to stay on your course. 

Balance is the perfect working relation- 
ship between sails and hull. When a boat 
has either lee helm or excessive weather 
helm, it means the hull and sails are out of 
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Originally the rudder of the Moe Win 
shown above ranged high above water, 
as does the some "barn-door” type on 
the Tad ot right. But while this wos 


fine for the Tod, as indicated by the 
jentle touch on the 2 better 
jalance was achieved for the Moe Win 


ing the rudder and passing the 
igh @ hole in the transom. 


oF Your Boar 


balance. This is clearer when you understand that 
the hull has a center of lateral resistance, commonly 
abbreviated CLR, and the sails a center of effort, 
called CE. The former is the center of resistance 
against the sideways movement of the hull through 
the water; the latter is the center of effort made by 
the wind against the sails. Balance combines re- 
sistance against water with utilization of the force 
of the wind. 

‘The center of lateral resistance is located some- 
where amidships in the lower part of the hull. 
‘Theoretically neither the bow nor the stern would 
turn if you made a line fast at this point and then 
hauled away. Actually the point is subject to con- 
stant change depending upon the heel of the boat, 
her speed, the size of the waves, and many other 
factors. Theoretically the center of effort is located 
on a triangular sail at the intersection of lines run 
from any two corners to the center of the opposite 
sides. Actually it also is subject to shift, for a sail 
doesn’t remain for long in any given position and 


When a sailboat promptly heads up into the wind with its 
rudder swinging free, it con be rated os a safe boat. This 
is the effect of balance in relationship of hull and. scils. 
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| SHIFT BALLAST CENTERBOARD 
AFT OR MOVE IT AFT 


it heels with the breeze at varying angles. 

But every boat starts with a definite plan, 
and yours, if it was designed by a compe- 
tent naval architect, was built and rigged 
with a specific if somewhat theoretical re- 
lationship between CLR and CE that should 
work best for that particular boat. 

It is customary to place the CE forward 
of the CLR, usually 3 to 10 percent of the 
load waterline length depending on the hull 
and the type of rig. If the CE is too far for- 
ward, you get lee helm; if the lead isn't 
enough, excessive weather helm results. 

You'll know soon enough by the amount 
of work required in sailing whether per- 
formance is the best that can be expected. 
If it isn't, you'll want to know why. Assum- 
ing your boat was designed correctly, you 
can probably trace poor performance to a 
change in the original rig, such as from 
gaff to jibhead. Liberties taken with the 
keel or in changing to a different kind of 
rudder can also upset balance. 

Logical cures are suggested in the draw- 
ings above. If you have excessive weather 
helm, move the center of effort forward. 
One way to do this is to shorten the main- 
sail by reefing. Another is to hoist a larger 
headsail. Still another is to move or tilt the 
mast slightly forward. 

Lee helm is corrected similarly by moving 
the CE aft. You may increase your main- 
sail area, reduce headsail area, rake the 
mast aft, or, if you have a centerboard, drop 
the board all the way down. 

In many cases balance of a small boat 
can be corrected instantly by moving bal- 
last—human or other—forward or aft. 
When ballast, acting on the CLR, is moved 
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aft, the result is essentially the same as 
moving the CE forward; when it is moved 
forward, the CE is in effect moved aft, 

Occasionally an entire centerboard will 
have to be moved or altered or a structural 
job may be necessary on the keel. But bal- 
‘ance will have to be seriously off to demand 
such measures. Often enough for lee helm 
you need only to have a shipmate move a 
little forward, or to reduce weather helm 
have him move aft. 


PSs 
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Small DrawbridgeKeeps 
Children Off Dock 


Boat landings or docks on 
which small children are apt to 
venture over deep water will be 
less hazardous if you build a 
drawbridge near the shore. Such 
a bridge can be made by hinging a 3’ section 
of the floor on the shore side so that when 
it Is raised and locked to a post, children are 
blocked from going beyond a point where 
the water is more than a foot or two deep. 
‘A rope or chain, attached as shown in the 


accompanying sketch, facilitates raising the 
bridge. Heavy staples or screweyes that 
come together when the bridge is upright 
form a place for a lock. Diagonal braces 
placed between the outer piles help keep the 
dock firm.—RALPH 8, WILKES, 


Protection Against Chafing Adds Years to Life of Small Boat 


‘You MAY double, or even triple, the useful 
life of a small boat if precautions are regu- 
larly taken against chafing of the sides and 
bottom. Such wear causes serious damage, 
particularly when the boat is used constant- 
ly. Fenders that can be hung over the side 
are a virtual necessity if the boat is kept 
in a crowded anchorage or landed at a pier. 
‘These may be made of rope, or of canvas 
that is filled with cork, rubber, or kapok. 


Another good chafing safeguard is a co1 
tinuous bumper installed over the gunwale 
molding. A tripod bow fender is useful in 
some circumstances. Don't forget that dis- 
carded fire hose fastened around a pier or 
float will protect boats that land there. 

If you must drag a boat up on a rough 
or rocky beach, it should have a keel or 
skeg and as many rub strips as are needed 
for protection.—WILLARD CRANDALL. 


Pipe Smoker’s Pipe Dream 


IMAGINE making a choice 
from a collection of 347 
pipes each time you 
‘wanted to smoke! At last 
count, E, T. Fredrich, of 
Seattle, Wash., could do 
just that. He began buy- 
ing pipes 30 years ago 
while he was ‘a tobacco 
salesman and has been 
at it ever since, picking 
them up in junk shops, 
at corner tobacco stores, 
or wherever he could find 
a type he did not have. 
His collection, valued at 
$4,000, includes specimens 
of the pipemaker's craft 
from Austria, Australia, 
Germany, Italy, England, 
and the United States. 
At right, Fredrich ex- 
amines a fluted bowl. 


Fine craftsmanship abounds in Mr. Fi ipe 
collection, This bull's head is on Italian briar. 


And here is the head of John Poul Jones, famous 
U.S. Navy commander, carved from French briar. 


ee 


A delicate Swiss meerschaum turned out by o 19th 
century craftsman is highly prized by collectors. 


This bowl is o man's head, and the hair, raised 
on a hinge, stands on edge while pipe is smoked, 


Pins with scoring 
feature add a twist 
to an old favorite 


By 
MYRON FLEISHMAN 
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Disks Are Bowled in This Lawn Game 


ANY of the thrills of bowling are com- 
bined with outdoor exercise in this 
game played with two bowling disks and a 
set of five square pins. Two or more con- 
testants can take part, and the game itself 
is as suitable for the small city lawn as it is 
for that on suburban or country property. 
It can be played on a much smaller plot 
than that required for most outdoor games. 
‘The disks are best turned in the lathe; but 
if a lathe is not available, it is still possible 
to saw them out by hand and round them 
with a rasp and sandpaper. This takes 
time, but with care a pair of disks can be 
shaped to roll straight and smoothly on a 
lawn or drivews ‘The pins are square 
stock, cut to length, sanded, fitted with 
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square bases, and numbered 1, 2, 3, and 4 
on the four sides. A guide made to the di- 
mensions shown is a help in setting up the 
pins quicl Always set them up with the 
No. 1 sides facing the players. 

Each player rolls from a preset mark 20’ 
to 30’ from the pins. He takes as his score 
the number showing on the upturned face 
of the pins he knocks over with his two 
disks, adding 10 points if he bowls them all 
over with his first shot or five if he knocks 
all down with two shots. No second shot is 
needed, of course, if he gets all the pins 
with his first. Ten such double tries for each 
contestant, with the play rotating, will make 
an interesting game. Total the ten scores 
to determine the winner, 
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STEEL... 


KING OF SHOP METALS 


Drill Rod or Cold-Rolled? High Carbon or Low? Here 
Are Facts to Help You Pick the Right Steel for Any Job 


By WALTER E, BURTON 


TEEL is the king of metals in most 
shops. If you know how to choose and 
to work the steel you want for a par- 

ticular job, you will have licked one of the 
most persistent of the machinist’s problems. 

Fortunately it is not necessary to learn 
all about the dozens of varieties of steel in 
order to meet the demands of the practical 
shop; a very few types will suffice for near- 
ly every need. 

‘To understand the basic properties of the 
metal, we should glance quickly back to the 
humble ancestor of all steel—iron. Steel is 
produced from iron when carbon is added in 
such a way that it becomes part of the metal 
structure rather than an accretion of cinder 
or slag. The addition of carbon, however, is 
not the sole distinction. Cast iron contains 
around 3 percent to 5% percent carbon in 
the form of uncombined graphite flakes, 
while in steel all of the carbon is normally 
combined with other elements, and the car- 
bon seldom exceeds 2.2 percent. 

Iron cannot be hardened, but steel can, 
and the amount of chemically combined car- 
bon that is added determines how much 
hardness can be produced by proper heat 
treatment. 

Wrought iron, such as makers of artistic 
lanterns and stair bannisters might use, is 
soft, malleable, and contains practically no 
carbon other than bits of slag. A wrought- 
iron bar has a fibrous structure somewhat 
like wood, and can be split parallel to the 
“grain,” 

‘The kind of true wrought iron that used 
‘to be so common is comparatively costly to 
produce from pig iron. Consequently the 
“wrought iron” you get hold of today may, 
in reality, be a form of busheled iron made 
by heating iron and soft steel scrap together 
and rolling or squeezing it to form bars or 
other shapes. 

‘True cast iron is usually made by melting 
pig iron together with scrapped castings; it 
has a higher carbon content than steel and, 
although it is hard, it is not malleable at any 
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temperature. It is shaped by being heated 
to a liquid state and poured into a mold. 
‘Machining the hard shell of cast iron is par- 
ticularly difficult, so it is usually a good 
idea to allow extra material in the pattern 
so that the first cut can be made deep 
enough to get under the scale. Further heat 
treatment will produce a kind of hybrid cast 
iron just as strong as the original but suf- 
ficiently malleable to be bent and twisted 
without breaking. 

A very similar metal is a high-grade cast 
iron made by adding some scrap steel to the 
molten mass. The resultant material is 
known as semisteel and has greater me- 
chanical strength than cast iron, 

Ordinary steel is a malleable union of car- 
bon and iron. Its hardness in the annealed 
state can be increased by heating it to red- 
ness and quenching it, by plunging it into 
water or oil. The greater the carbon per- 
centage, the greater the strength of the 
steel and the harder it can be made. The 
carbon content of steel is expressed in 
“points,” each point being equal to .01 per- 
cent, Thus, a steel with 0.15 percent carbon 
is said to have 15 points; 1 percent carbon 
is 100 points. 

‘When carbon percentage is low, heating 
and quenching will not harden ordinary 
steel to a point where it is useful for such 
things as cutting tools. Low-carbon steel, 
therefore, is chiefly employed in making 
shafts, structural members and any one of 
thousands of other items in which hardness 
is not essential. But the same low-carbon 
steel containing, say, 15 points carbon, can 
be surface-hardened, or casehardened, by 
one of several treatments. Carburizing is 
the most common of these and consists of 
baking the steel in a loose compound of car- 
bonized granules until some of the carbon 
molecules are transferred to the outer shell 
of the metal, Casehardened steel, having 
a hard surface over a soft but tough core, 
is well suited to the manufacture of dies, 
gears, engine parts and similar articles that 
must be resilient enough to resist breakage 
and yet be able to withstand much surface 
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abuse without wearing away or losing shape. 

Casehardening is a handy procedure be- 
cause it enables you to machine tools in a 
malleable and workable steel before harden- 
ing the shell of the finished product. A proj- 
ect of this sort is illustrated by the pictures 
at the top of page 174. 

Steel with a carbon content ranging from 
about 55 to 70 points is known as medium 
carbon and is used for making such tools as 
hammers, garden implements, rivet sets and 
peens, chisels for masonry, setscrews, and 
dies, 

High-carbon steels cover the span be- 
tween 70 and 120 points; they are used to 
make files, wrenches, punches, vise jaws, 
lathe centers, cutting bits, and the like. The 
lower carbon steels in this group are prefer- 
able when considerable toughness plus some 
hardness are required; the higher carbons 
are employed when it is desirable to reverse 
the emphasis, 

To obtain maximum hardness in cutting 
edges, steel having a carbon content of 120 
points or more is used. This span is known 
as the very-high-carbon range, and steels 
of this order are made into tools for work- 
ing such materials as brass, hard rubber, 
and wood. Reamers, files, and razor blades 
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are also commonly made from ultrahigh- 
carbon steel. 

For the average shop, carbon-steel drill 
rod is a basic material. From it you can 
make all sorts of useful tools—punches, 
dies, chisels, and other things requiring con- 
siderable hardness and reasonable tough- 
ness. Drill rod usually ranges around 120 
points carbon and is available in handy 
lengths ground to extremely accurate diam- 
eters. 

Heat treatment of carbon steel is not 
difficult. In most shops the chief drawback 
is the lack of adequate temperature-measur- 
ing facilities, but this can be partially over- 
come by working from color indications. 
‘The table given at the top of page 175 shows 
the surface colors that carbon steel will as- 
sume at various tempering levels. In using 
such a table it is important to make due al- 
lowances for specific differences due to 
variations in carbon content, light, visual 
reactions, and so on. There is considerable 
leeway for experimentation, however, since 
most steels can be tempered repeatedly. 
After a few trials you will become familiar 
with your own scaie of color values. 

If you want to work a piece of steel that 
has already been hardened, you must first 
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anneal or soften it. This can be 
accomplished by heating the 
steel to cherry redness and al- 
lowing it to cool slowly. It can 
either be left to cool with the 
furnace, or it can be buried in 
lime or fine sand so that the heat 
will escape slowly. 

Forging is a common way of 
shaping knife blades and other 
tools. Heat the steel to bright 
redness; then hammer it to 
shape, reheating every time the 
steel loses its redness. Hammer 
the steel so that it is compacted 
uniformly in all directions, In 
forming a knife blade, for ex- 
ample, pound it along the edges 
as well as along the flat sides. 

For hardening and tempering 
small tools you can use a torch 
flame directed into a pocket 
formed by pieces of fire brick or 
asbestos, such as is illustrated 
on page 173. A gas flame fed 
by a forced-air draft may also 
be used. For extensive forging 
or hardening operations, you 
may want to construct a small 
gas or electric furnace. 

When steel is heated by an 
open flame or in an ordinary 
gas-fired furnace where the 
flame comes in contact with the 
metal, the carbon near the sur- 
face may burn out, causing de- 
carburization and loss of hard- 
ness. The surface may also ac- 


quire a scale which is difficult 
to remove. 
Special “atmosphere” fur- 


naces that prevent oxidation are 
used in industry. Some manu- 
facturers of steel suggest that 
pieces to be hardened be dipped 
in a saturated solution of boric 
acid before heating. By immers- 
ing the work in some material 
that keeps oxygen from striking 
it during heating to a high tem- 
perature, decarburization and 
scale are eliminated. Often the 
pieces emerge from quenahing 
almost as bright as before they 
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Disk-Cutting Tool Project Illustrates 
Method of Heat-Treating Carbon Steel 


OCKET tools, such as those illustrated above and 

laid out in the diagram at the lower right, are use- 
ful in most shops. The tool for cutting disks of card- 
board, fiber, or soft metals is hardened tool steel; the 
scriber punches can be machined from cold- 


eter is used, heat 70-point carbon steel to 1,450 
deg. F; 80-point carbon reaches its critical tempera- 
ture at 1,440 deg.; steel with more than 80 points 
carbon needs 1,440 to 1,425 deg. Manufacturers’ 
recommendations should be followed when available. 

‘The second method for determining the critical 
point is to heat the steel until its color turns a 
luminous cherry red. 

A pocket magnet can be used for the third test. 
As long as temperature is below the critical point, 


critical point to allow for some cooling as it is being 
moved to the quenching bath. Figure 3 shows the 


were heated. Molten lead and neutral salt 
baths are commonly used; the latter are 
available in mixtures that melt at various 
temperatures. 

An additional advantage of such baths is 
that they heat uniformly. This is particular- 
ly important in working slender or irregu- 
larly shaped tools. Without the tempera- 
ture-regulating solution, the sharp end of 
tools such as punches sometimes becomes 
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brittle before the body is properly tempered; 
with it a uniform structure is obtained 
throughout. 

Although most oxide colors disappear 
when carbon steel is allowed to cool, blue 
forms a permanent color coat on the metal. 
Occasionally this treatment will be found 
handy around the shop as, for example, 
when blued screws are needed. It is almost 
as easy to blue them as to buy the com- 
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rod being plunged into the 

liquid to harden the steel. 
Is it hard? The file test 
(Fig. 4) gives the answer. 
If the teeth of the file re- 
to bite into the metal, 

it has responded properly — 

to hardening treatment. 

Before tempering, pol- 

ish an area of the hard- ~ 
ened steel with abrasive 
cloth (Fig. 5) so that the 
tempering colorswill show. 
Apply a torch evenly over 

the surface of the steel, 

and the instant the proper _ 
tempering color appears— 
or even a moment or two 
‘before—remove the torch. 


‘The steel may be allowed 
to cool in the air or it may 
be quenched in oil. The 
former method is pre- 
ferred by many shop men 
on the theory that it pro- 
duces fewer stresses in the 
metal. 

In tempering, special 
allowances must be made 
for any unequal thickness 
of the tool, 


Paper ox Leather Punch (100 sree.) 


(DAIL ROO OF See ane core 
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mercially blued product. An electric furnace 
is probably the neatest heating device, but 
the careful application of torch or gas 
ames will also do the job. Aside from pro- 
ducing an attractive finish, a blued surface 
is less likely to rust than one that is simply 
left unfinished or polished 

While regular quenching oils can be pur- 
chased, a satisfactory substitute can be 
made by mixing linseed oil with about half 
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its volume of automobile engine oil. The 
latter can be used alone, but has a tendency 
to flame and burn which makes it somewhat 
dangerous for indoor use. 

The best way to determine whether a par- 
ticular piece of steel will harden sufficiently 
for the purpose you have in mind is to saw 
off a small amount and put it through the 
hardening process. Then test it with a file. 
If the file won't bite into the metal, it is 
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CASEHARDENING of tools is especially 
useful when it is necessary to machine the 
metal with extreme accuracy. Fig. 6 shows 
the scriber-punch nearly ready for the pack- 
hardening operations. 

‘An old can is used here as a container for 
the steel parts which are buried together 
with a carburizing compound. Fig. 7 shows 
@ commercial compound, but you might 
want to try charred leather or bones such as 
the ancient armorers used. Wood charcoal 


probably hardened enough for most purposes. 

Alloy steels should be hardened and tem- 
pered in accordance with instructions fur- 
nished by the makers, The average shop 
owner will be interested in using such steels 
rather than heat-treating or otherwise proc- 
essing them. Of particular interest are 
high-speed steels used for lathe bits, drills, 
reamers, and so on; the life and service of 
such metals depend largely upon what the 
mechanic does to them. 

High-speed alloys are those containing 
such elements as tungsten, chromium, and 
vanadium, which impart several valuable 
Properties, including the ability to retain a 
cutting edge at temperatures that would de- 
stroy the hardness of ordinary carbon steels. 

Even though a high-speed steel tool may 
hold its edge when red hot, it should be 
ground carefully so as to avoid heating it 
beyond the point where you can hold it in 
your fingers. During the grinding it should 
never be cooled by being plunged into water. 
‘A water-lubricated wheel is helpful; the old- 
fashioned grindstone, used wet, will ruin 
fewer high-speed tools than a modern grind- 
er used the way most mechanics do. After 
grinding, use a hand hone to produce a keen 
edge, and you will get noticeably longer life 
between grindings. High-speed steel does 
not hold as keen an edge as does high-car- 
bon steel, and is therefore not as good for 
working wood or doing other jobs where 
keenness is the prime requisite. 

Stainless steel is an alloy made up chiefly 
of iron, chromium, carbon, and sometimes 
nickel. There are various kinds of stainless 
steel with differing properties. Some will 
and some won't harden under heat treat- 


174 


‘or charred sugar or horn can also be used. 

Place the packed tools in a furnace (Fig. 
8) and heat them, together with the car- 
burizing material, to about 1,700 deg. F., 
for approximately 81% hours. Thickness of 
the hardened case depends upon the tem- 
perature and the length of time the work is 
heated. After the steel has baked, sift it 
out of the compound and let it cool. Reheat 
to about 1,450 deg. F, and quench in water. 
Temper to a dark straw color. 


ment; most of them can be hardened by 
cold working, but some types respond to 
this treatment more readily than others. In 
general, manufacturers’ directions should 
be followed whenever possible in hardening 
or annealing stainless steel, 

Chromium is the element that gives stain- 
less steel its ability to resist corrosion. To 
insure the highest degree of corrosion re- 
sistance, the surface of the metal should be 
highly polished. 

Proper and exact identification of steel is 
almost impossible outside the laboratory, 
but the rough-and-ready methods of the 
machine shop can afford quick and reason- 
ably accurate answers to many question: 
‘One of the handiest methods is the spark 
test, in which a piece of the steel in question 
is held against the grinding wheel and the 
color, volume, and shape of the resulting 
sparks is noted. In general, high-carbon 
tool steel produces a generous shower of 
many-branched white sparks. Low-carbon 
or mild steel produces light yellow sparks 
but not in as great abundance and not as 
branched High-speed steels produce rela- 
tively few sparks; such as they are, they are 
usually deep yellow with a tendency toward 
red, and they show few if any branches. By 
comparing the sparking ability of known 
samples, you can easily work out your own 
system. The table at the bottom of page 
175 illustrates some of the more recogniz- 
able varieties of sparks. 

‘A small pocket magnet is handy for dis- 
tinguishing high-speed steel from alloys 
composed of such materials as tungsten car- 
bide. The magnet will attract the former 
but not the latter. 
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QUALITY in tools depends equally upon 
the materials that are used and the skill 
with which they are made. Especially in 
the tempering process is craftsmanship 
important, for in heating and quenching 
hardened metal in order to make it less 
brittle, you also soften the steel. It is 
therefore necessary to strike just the 
right balance for the use you have in 
mind, As steel is heated, a thin oxidation 


Stainless steel, for all its virtues, 1s usual- 
ly a sore thumb when it comes to shop test- 
ing. It is hard to identify without making a 
chemical test; some types are magnetic, 
some are not; grinding wheel patterns vary, 
too, 

Part of this difficulty comes from the fact 
that the term “stainless” is rather loosely 


Grinding Sparks Furnish Key 


SPARK testing offers one 
of the most practicable 
shop methods for dis- 
tinguishing and classify- 
ing metals. Irons, steels, 
and many nonferrous 
metals give forth distinc- 
tive sparks when held 
against a grinding wheel. 
By studying them, it is 
often possible to identity 
an unknown sample or 
compare the properties 
of different pieces, 
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. Manganese steel 

3. Annealed mall. iron 
White cast iron 
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Small 
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film forms on its surface and changes 
color as the temperature changes. Since 
color variation is very constant, it can 
be used as a guide when heating metal. 
Very few standard tables agree as to 
exact color-temperature ranges, and the 
one given here represents an average of 
some of the more common ones. Before 
using color in a critical operation, try it 
out on tools which allow some leeway. 


applied. Many of the so called stainless or 
rustless steels can be attacked by corrosive 
agents. Truly stainless steels can usually 
be distinguished by applying a drop of 
vinegar to a polished surface. Allow the 
vinegar to dry and rinse the metal with hot 
water. If no stain is left, the steel can be 
considered reasonably stainless, 
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WHEN BUTT JOINTS are being welded or 
brazed, this tool will hold the two pieces of 
metal firmly together until they have been 
joined. It was made by welding a piece of 
strap iron to the immovable jaws of two 
C-clamps. If you make two, one can be 
clamped across each end—JoHuN KRILL. 


IF SHARPENED to three points 
with a center and two side cut- 
ters, a standard twist drill makes 
a perfect tool for drilling holes 
through light metal. Used with a 
hand brace, a 1” drill will cut 
through 22-gauge metal, making 
a perfectly round 1” hole. If sev- 
eral such drills of various sizes 
are sharpened, you should find 
them a useful addition to your 
tools.—CHRISTIAN LEONARD. 


EXACT MEASUREMENTS of the 
wall thickness and inside diam- 
eter of tubing can be obtained 
with an ordinary micrometer if a 
piece of 4” drill rod is used as 
shown here. From the micrometer 
reading, deduct the %” rod di- 
ameter, and you will have the 
wall thickness. Subtract double 
this figure from the outside di- 
“ameter for the inside diameter. 


IN TURNING SQUARE STOCK you need not spend 
a lot of time adjusting each new piece if you fit a 
three-jaw chuck with an adapter such as that 
shown at left, for all square pieces will center auto- 
matically. This affords an enormous timesaving 
over the use of an independent four-jaw chuck on 
repeat work, and the adapter compensates for slight 
differences in stock sizes. 

Use cold-rolled steel for the adapter, turning it 
to a diameter of about 2” or whatever will suit the 
minimum size of the square stock you expect to 
use. After sawing the piece in half, cut an accurate 
‘V-notch of 90 deg. in each half on a milling machine 
or a shaper.—C. W. Woonson. 
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Machined to the desired shape from a scrap piece 
of drill rod, @ pocket magnet is put to use above 
to determine whether the screws are all brass or 
are merely plated, At right, how it is magnetized. 


A POCKET MAGNET with a hundred uses 
can be made by machining a piece of %” 
drill rod, the shank of a discarded twist drill, 
or an annealed round file to the shape shown 
in the drawing above. 

Thread one portion to accommodate a 
metal or plastic cap for keeping unwanted 
bits of metal from the magnet. If you 
chuck a piece of %” brass pipe—the kind 
used in electrical fixtures—and spin one end 
shut, then thread the other internally to 
match the threads on the magnet, you will 


REMOVING BUSHINGS or brass bearings 
from both ends of a barrel retainer often is 
a problem because of the difficulty of apply- 
ing the necessary force to the first one. But 
that difficulty can be overcome by cutting a 
small piece of steel plate to the shape shown 


have an excellent cap. Although the 
brass ring is optional, it will be found 
convenient if the magnet is to be carried 
in a key case or on a holder. 

After you have finished the magnet to 
shape, heat it to a cherry red and quench 


it in Water to give it hardness. Then 
magnetize it by stroking it on a larger 
magnet or inserting it in a solenoid coil. 
You can use the field coil of an old 6-volt 
radio loud-speaker with the core removed 
(see P.S.M., October, '43)—W, E, B, 


below. Once this piece is inside the re- 
tainer and turned sideways, it is an easy 
operation to knock out the bushing or 
bearing by inserting a steel rod into the 
end of the barrel and striking the rod 
with a hammer.—J. H. 
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——PHOTO IDEAS 


aed BY ATTACHING SHELVES to an 
old dresser you will have a spot for 
compounding photographic devel- 
opers, hypo, and other solutions at 
a comfortable working level with 
a minimum of lost motion. You 
can use the dresser top itself as 
the base for your scale, and chem- 
icals kept on the shelves are with- 
in easy reach. A sheet of window 
lass under the scale will give you 
a working surface that can be 
easily wiped clean of chemical dust. 
‘The drawers of the dresser pro- 
vide storage for photographic equip- 
ment.—GEoRGE S. FROST. 


FERROTYPE TINS stored in this 
rack are always handy although 
neatly out of the way. Cut slots 
about %" wide, 4" deep, and 
4" apart in each of two strips 
of %" stock. The width of the 
strips can vary according to the 
number of tins you wish to 
store. Flare the outer ends of 
each groove so the tins will go 
in easily. Drill holes for screws 
through both of the strips, and 
attach one, facing up, to the 
side of a cabinet or other suit- 
able place. Then use several 
tins as guides to find the proper DuNTe 

place for the upper strip, allow- FuarHeAD 
ing about %” more than the P--] 

length of thetins,—WILLTHOMAS. 


WP) HORIZONTAL en- 
3 F ’ ©) largers, including those 
which clamp to the back 
of a camera, can read- 
ily be modified for ver- 
tical use. Remove the 
housing base, leaving 
only the connecting arm 
and wing nut and bolt. 
Make a new slide by cut- 
ting a %” slot through- 
out most of the length 
of a board about 5’ long, 
2%” wide, and 4%” thick. 
If desired, this can be 
built up from two %" by 
1” by 5° pieces, held 
apart at the ends by %” 
spacers. Bolt the slide 
ua 1 to the wall, leaving about 
3” for clearance.—AR- 

THUR L. SCHOEN. 
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comes with seeing for the 

first time what you have tak- 
en with your movie camera? There is 
no need to if you provide yourself 
with an elementary darkroom, a safe 
lamp, a set of inexpensive trays, chem- 
By ERVIN WALTERS icals recommended by the film manu- 
facturer, a developing drum, and a 
drying reel. Aided by this equipment, 
you can entertain at home-movie 
shows with film taken the day before. 

Any small room that can be shut 
off completely from light is suitable 
for a darkroom. A bathroom or kitch- 
en that meets this requirement is 
ideal, for running water is a conveni- 
ence though not a necessity. The safe 
lamp, developing trays, and chemicals 
can be purchased at any camera-sup- 
ply shop. You yourself can make the 
developing drum and the drying reel. 

The former is a linoleum-covered 
frame with plywood ends; the latter, 
two plywood disks connected by non- 
corroding metal tubes or hardwood 
dowels. With them you will be pre- 
pared for developing, reversing, clear- 
ing, and fixing, instructions for which 
may be obtained from film manufac- 
turer's literature. 

If you have a 16-mm. camera, you 
will want your drum and reel about 
17” in diameter and 22” in length to 
take 110’ of film. Or you can reduce 
the diameter to 13” and the length to 
15” for 55’. If you use 8-mm. film, a 
diameter of 11” and a length of 12” 
will be sufficient for 55’. 

Cut two end disks for the developing 
drum from plywood, pressed composi- 
tion paneling, or similar material, and 
cut eight uniform strips for the ribs 
from 4%" or 1” wood stock. Bore the 
end disks in the exact center for a 
shaft; then attach them to the ends of 
the ribs with countersunk flathead 
screws. Space the ribs equally and 
with their outside faces flush with the 
rim of the end disks so they can be 
planed to a rounded surface that will 


Homemade processing and drying reels W< postpone that thrill that 
eliminate delay. They let you view 


your home movies within 24 hours. 


is the equipment needed. The drying res 
cbove and the linoleum-covered developing drum b 
filted tray under the drum carries processing solu! 
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permit smooth laying of the linoleum 
covering. 

‘A noncorroding-metal pipe or tube 
%” in outside diameter or a hardwood 
dowel serves for a shaft. Have it 3” or 
4” longer than the drum so its ends will 
project and engage notched uprights on 
the stand. Make a plate that can be 
soldered or glued to the shaft and 
screwed to-one end disk. Two spacing 
collars will keep the shaft from shift- 
ing endwise. One should be soldered or 
glued to the shaft and the other fitted 
with a setscrew. Turning of the drum 
will be facilitated by a knob or crank 
at one end of the shaft. A large radio 
knob is shown on the developing drum 
illustrated, while a crank made of a 
bent rod threaded and screwed into an 
additional collar is shown on the drying 
reel. 

Light-colored waterproof linoleum is 
best for the covering. Cut it 4” wider 
than the length of the drum and long 
enough to overlap slightly so it can be 
trimmed with a sharp knife to a per- 
fect, close-fitting butt joint. Center the 
joint on one of the ribs, and fasten the 
iinoleum both to the ribs and the edge 
of the end disks with waterproof lino- 
leum paste, resin glue, or some other 
good adhesive, Small nails or brads 
will hold the linoleum at the seams 
while the adhesive sets. When it has 
dried, trim the projecting edges flush 
with the surface of the end disks and 
smooth them with a file and fine sand- 
paper. If there are cracks at any joints, 
fill them with plastic composition wood. 
Sand this smooth and file down any project- 
ing nail heads. 

Spacers will be needed to hold the turns 
of film in place. Those shown are staples 
bent from 1/32” stainless-steel wire and 
driven into drilled holes in the linoleum on 
every other rib, They protrude about %”. 
Brass or other noncorroding wire may be 
used, and any diameter up to 1/16” may be 
bent readily, or wood, plastic, or metal pins 
will serve. Be sure to round the exposed 
ends of metal pins to avoid scratching the 
film. For 16-mm. film, place the spacers 
on ” centers, and for 8-mm. film, on 7/16" 
to 14” centers. 

Fasteners for the ends of the films are 
two double-claw hooks bent from nonrusting 
wire. These are shaped so the prongs can 
be inserted in sprocket holes at the two 
ends of the film. Screw an L-shaped hook 
in near the left-hand side of the drum so 
that a strong rubber band or two or a flexi- 
ble coil spring looped into one of the double- 
claw hooks can be held on it. Then, for a 
similar fastening at the other end of the 
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Ribs 
with # 


the developing drum frame ore put on flush 
nds, and the outer faces are planed round. 


When film is drained, the shaft is lifted from the 
upright ond rested ot an angle in the notched block. 


film, screw in several L-shaped hooks at 
different. points near the right-hand side. 
Put them into ribs not occupied by spacers. 
‘They are needed at several points because 
the length of film processed will not always 
be the same. 

‘The second double-claw hook is also 
equipped with a rubber or spring connecting 
link; and thus, when a strip of film is loaded 
on the drum with the flexible links pulled to 
about twice their normal length, slack will 
be taken up when the film becomes wet and 
stretches. Be sure to place the end attach- 
ment hooks in the drum so they will be 
between turns of film. And, in processing, 
remember to wind the film on the drum 
with the emulsion side out. 

Before using the drum, wash the linoleum 
with lacquer thinner or a similar solvent to 
remove grease and wax, and then coat the 
linoleum, ends, and metal parts with lacquer, 
synthetic enamel, or another waterproofer 
that will also resist chemicals. 

The drying reel is similar to the drum 
with the exception that it is not covered 
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Linoleum is fastened to the drum 


ith waterproof adhesive ond held with brods, as at left. Noncorrod 


metal staples are driven in for spacers so the film won't overlap. They are put in on every other rib. 


One rib of the drying roel, shown below, is made adjustable by being held by a bolt in a slot, Double 
claws, attached fo rubber or a spring, engage sprocket holes at the film ends, A handle aids turing. 


with linoleum. 
circle 5" to %" inside the outside circum- 
ference, and then bore the centers for the 


Scribe the end disks with a 


shaft. Noncorroding metal rods are best 
for the ribs, but hardwood dowels can also 
be used. Provide eight ribs, equally spaced 
as on the drums, and drill holes for them 
in the scribed circle. If 13” brass or similar 
metal tubing is available for ribs, it may be 
attached by plugging the ends with 6-32 
brass nuts turned down to a tight fit. Short 
flathead 6-32 bolts inserted through holes in 
the end disks will engage the nuts. 
Double-claw fasteners similar to those 
used on the developing drum hold the film 
on the drying reel. Connect them with rub- 
ber bands or light springs to single hooks 
that can be slipped over any convenient ribs. 
Since wet film stretches and drying film 
shrinks proportionately, the elastic mount- 
ings will take care of most of the play. You 
should, however, make one rib adjustable 
by fitting its ends in 1” slots instead of 
holes, as indicated in one of the photos 
above, Then, as the film dries and shrinks, 
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the bolts engaging the ends of this rib can 
be loosened and the rib moved in slightly. 
Spacers are not as necessary on the drying 
reel as they are on the drum, but if de- 
sired, metal, plastic, or wood pins may be 
inserted in holes drilled in the ribs. 

Stands for both the drum and drying reel 
consist principally of two uprights notched 
at the top to take the shaft ends and at- 
tached to a suitable base. As indicated in 
the lower j“10to on the facing page, a 
notched block is attached to one of the up- 
rights so the film can be drained between 
processing steps simply by lifting that end 
of the shaft and inserting it in the notched 
block. 

The base of the developing-drum stand is 
a rectangle slightly longer than the trays 
used but not as wide. An inserted tray will 
thus be held on a tilt. Position the up- 
rights slightly off-center so the tilt of the 
tray will be forward and the bottom of the 
drum will be immersed at the deepest point. 
‘Turn the drum when using it so the film will 
be carried toward the shallower side. 
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JUST A CUPFUL OF DOG is what Don Aufder- 
heide, of Indianapolis, calls the photo at the right. 
The little animal, posing contentedly enough, is 
undoubtedly a great deal more bark than bite— 
and it may even be more bark than dog if our 
eyes don't deceive us. 


WITH WARTIME ROCKETS in the 
limelight, the “rocket to the moon" 
shown at the left is particularly ap- 
propriate. Robert Scott, of Saltsburg, 
Pa., made this fanciful photograph. 
It is a plastic flashlight on a piece of 
glass laid over some wads of cotton. 
A paper negative was made to enable 
the exhaust jet at the back and the 
lighted portholes to be added in pencil. 
It makes just the craft for an inter- 
planetary vacation jaunt, 


EASTER EGGS? No, just those of a 
hen with an odd interest in photog- 
raphy. Jennings Hopkins, of Para- 
gould, Ark., explains the picture with 
the theory that the eggs were photo- 
sensitive for a short time after being 
laid. When the hen had deposited 
these in the nest, bright sunlight shin- 
ing through a wire-screened part of 
the chicken coop did the rest. 


SKYSCRAPER IN THE STREET. How does this 
one differ from the buildings you've seen—and 
perhaps photographed—in puddles following a 
rain? It's a trick question. This is how such a 
reflection would look if you stood on your head; 
we've turned the picture over. 
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BOOM LIGHT GIVES FLEXIBLE PHOTO LIGHTING 


NE of the most valuable pieces of 

equipment a photographer can make 
for himself is a boom light on wheels with 
a long counterbalanced boom. With such a 
light, illumination can be directed exactly 
where needed for any particular setup. 

‘The base should weigh between 30 and 
50 Ib. A junk yard may yield a cast-iron 
base of proper shape and weight—or at 
least a wheel or heavy object convertible 
to such use, You might also improvise a 
base from a box filled with sand, bricks, or 
gravel. Mount the base on swivel casters 
so that the light will roll easily in any di- 
rection. If the base is iron, a wooden plat- 
form will facilitate attaching the casters. 

A good length for the vertical member, 
which is of 2” by 2” stock, is 40". To de- 
termine the length of the boom, measure the 


it 


swivi 


Friction disks, locked in place by @ 
doorknob as handle, hold the boom 
in any angle that you may select. 


JULY, 1945 


ioned 


In use below, the 
i wheeled 


into pl its 
twivel casters one cubic inch of the weighting material. 


ond adjusted to 
illuminate photo a wooden box just large enough to hold 
subject on table. the amount needed. Make a box of this 


distance from the top of the vertical mem- 
ber to the ceiling and add about 26". Of 
this length, 16” should be devoted to the 
counterweight end. Keep the long arm as 
light as possible. A sturdy metal curtain 
rod fitted securely into a piece of hardwood 
makes a good boom. An inch or two of thin- 
wall pipe forced over the wooden end will 
keep it from splitting. The clip-on type of 
photographic lamp, being equipped with a 
ball and socket joint, is excellent for the 
light itself. 

‘The boom pivots on a short piece of metal 
rod passed through it and the vertical mem- 
ber. Center two wooden disks 4” in diameter 
on the rod and notch each into the facing 
surfaces of the vertical member and boom. 
Fasten a doorknob on one end of the metal 
rod with a setscrew. On the other end 

thread a nut. When the knob is turned, 

pressure on the disks locks the boom. 
ise For convenience in using the light, the 
ight counterweight should be as flat as pos- 
sible and just heavy enough to, balance 
the boom. To determine the weight re- 
* quired, suspend a bucket on the counter- 
weight end, after the light is otherwise 
complete, and pour in weighting material 
such as sand or gravel until the boom 
balances. Weigh the bucket and material 
and divide this figure by the weight of 


‘The result will be the cubic capacity of 
size, bolt it on, and fill with material.— 
CHARLES AND BERTRAM BROWNOLD, 


XE. 
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Bikes Powered by Old Engines 


SMALL %-hp. gasoline engines taken from 
old washing machines drive the bicycles of 
paper-delivery boys in Grants Pass, Ore. 
Each motor is mounted on a floating plat- 
form over the rear wheel, which it drives by 
means of a friction spool resting on the tire. 
Interchangeable spools of two sizes are used 
—a small one for power in hilly country and 
a large one for speed on level roads. An old 
motorcycle control governs engine speed. 
‘The boys average about 25 m.p.h. on level 
stretches and travel more than 100 miles on 
a gallon of gasoline. A bell-crank lever acts 
as the clutch.—DALe VINCEN 


SQUARE HEAD Nut on Pipe Plug Makes Removal Easy 
Daca) REMOVAL of small pipe plugs becomes a problem if 
connens their heads round off, leaving no surface that a wrench 
eae will grasp. This difficulty can be prevented by forcing 


an SAE nut over the head. Squeeze the two together 
in a vise to do this. If a nut of the right size is selected, 
the corners of the plug head will be forced across the 
threads. For instance, a %” SAE nut will fit over the 
head of a %” pipe plug and a %4” nut over a 4” plug. 
‘The hexagon head of the nut forms an ideal surface for 
a wrench and is less likely to round off, Brazing or 
welding will hold the nut on the plug—C. H. HARby. 


Triangle Aids Thread Drawing 


AN EQUILATERAL triangle cut in an ordi- 
nary draftsman’s triangle will provide a 
handy guide for drawing thread profiles, 
making it unnecessary to keep turning the 
instrument itself. In cutting the opening, 
make certain that one side is parallel with 
the edge of the triangle so that when the 
latter slides along a T-square the thread 
lines will be at the same angle—H. D. 
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RADIO REPAIRS at advanced bases of one 
9th Air Force squadron did not have to wait 
for standard equipment to be brought up 
from the rear. T/Sgt. Forrest D. McDaniel, 
of Wichita, Kan., an assistant communica- 
tions chief of a Marauder group, built this 
mobile repair unit that could be carried any- 
where by truck. Made of scrap lumber and 
large packing crates, the shack was fully 
equipped with regulation aircraft radio in- 
struments for quick tests and repairs. 

‘Two gas-engine power plants supplied the 
electricity required for operation of the 
shack. The lower picture shows how the 
test equipment rigged above the bench con- 
serve the limited amount of space available 
for work or storage. Flattened tin-can sec- 
tions were used to waterproof the roof, and 
the joints of the cabin were securely rein- 
forced to withstand the strains of moving. 


AN ELECTRONIC COUNTER, capable of be- 
ing adapted to a variety of counting opera- 
tions, has been announced by the Potter 
Instrument Co., of Flushing, New York. 
‘The device may be actuated by a mechanical 
contact, an A.C. pulse, or an electric input 
as from a photocell. Because it works elec- 
tronically, the machine is said to withstand 
high speeds and continuous operation better 
than most conventional counters. 


PLASTIC BATTERY CASES made of poly- 
styrene have been produced by the Willard 
Storage Battery Co. The trim appearance 
of these power units is obtained without 
sacrificing efficiency, for polystyrene is a 
transparent plastic with high resistance to 
the action of acids and other chemicals. By 
permitting the interior of the battery to be 
seen, it provides an almost automatic check 
on the liquid level. 


| Se 


TRANSMITTING TUBES must be protected 
against circuit losses at every contact point, 
especially when used at high frequencie: 
To provide this protection, the E. F. John- 
son Co., of Waseca, Minn., designed the 
socket shown at the left to accommodate 
the new jumbo four-prong tubes. It is 
molded from a single piece of steatite. 
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ELECTRONICS WITHOUT 


Vacuum Tubes Can't Handle the Infinitely Small Wavelengths of the 


By JOHN W. CAMPBELL, JR. 


ECTRONICS is sometimes called the 
science of vacuum tubes. 
It isn’t. 

But when you consider the prodigious 
feats that have been performed by ingen- 
ious arrangements of cathodes, grids, and 
anodes, it is not to be wondered at that many 
people look upon vacuum tubes and elec- 
tronics as practically the same thing, or, at 
any rate, inseparabie. 

As a matter of fact, electronic science has 
now reached a point where it has driven 
vacuum tubes into a corner. These little 
metal or glass gadgets are still doing a 
wonderful job down in the basement of the 
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radio spectrum, but when they try to climb 
out they find that nature has a tendency to 
push them back. 

The scale of wavelength distribution on 
the opposite page shows the portion of the 
spectrum that vacuum tubes can cover. It 
looks pretty big until you notice that the 
scale is drawn logarithmically—that is, the 
distance between 10 and 100 looks the same 
as that between 10 trillion and 100 trillion. 
If the divisions had progressed by spaces 
arithmetically equal to those at the bottom, 
ten full years’ printing of this magazine 
would not have furnished enough paper to 
draw a single scale! 

Waves in different regions of this vast 
spectrum naturally exhibit different char- 
acteristics, and as the charac- 
teristics change, so must the de- 
vices and materials that are 
used to study or control them. 
In the higher frequencies and 
correspondingly shorter wave- 
lengths, vacuum tubes have run 
into a seemingly insurmount- 
able obstacle—size, 

‘The highest frequencies that 
have yet been reached in radio 
communication employ almost 
microscopic tubes—tubes 80 
small as to make even the tiny 
acorn tubes seem gross by com- 
parison. Tubes have to be small 
because the resonant-circuit fre- 
quency depends upon the induc- 
tance and capacitance of the 
cireuit (indicated symbolically 
by the letters L and C respec- 
tively). At ordinary frequen- 
cies the L and C factors are 
governed by an external ar- 
rangement of wire coils and con- 
denser plates in the tuning cir- 
cuit. At 1,000 megacycles (1,000 
me.) these values must be ex- 
tremely low—so low, in fact, 
that the internal cathode-to- 
plate capacitance of ordinary 
tubes and the inductance of the 
shortest possible leads from 
grid to cathode exceed the total 
Permissible value of L and C, 
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Ultrafrequencies, But Atomic Structures Work Anywhere in the Spectrum 
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CRYSTAL 


To operate at still higher frequencies, say 
1,000,000 me., tube components actually 
would have to be microscopic! 

Nor is this the only way in which size 
hampers vacuum tubes. In a vacuum tube, 
the flow of electrons takes place from a 
negative cathode to a positive anode or 
Plate. By our ordinary human conceptions 
of time, these electrons travel at enormous 
speeds. Electronically, however, they are 
not fast enough. 

Let us assume that we are dealing with a 
large vacuum tube. Electrons leap out of 
the cathode and travel across to the plate 
in, say, one millionth of a second. What do 
you do when you want to use frequencies 
above one megacycle—that is, when the 
flow must alternate faster than a million 
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times a second? Obviously you make the 
distance smaller—much smaller. But even 
when you get electrons alternating ten or 
a hundred million times a second, you still 
haven't scratched the surface of the avail- 
able frequencies. No matter how hard you 
try, you just can't make already tiny tubes 
a thousand times smaller still! 

But while size may be a crusher to a 
vacuum tube, it is no problem at all to an 
atom. Atoms have no internal capacitances 
or inductances, and their internal distances 
are so minute that the question of transit 
time need hardly be raised. This is almost 
equally true with respect to spaces between 
atoms in a molecule. 

If only we could get atoms to do our elec- 
tronic work directly . .. [Turn the page.] 
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CRYSTALS ploy a large part in both the sending and receiving ends of radio. Typical of many old-time 


sets is the galena detector model, left, which can operate enti 
crystal in the oblong holder (arrow) controls the car 


As a matter of fact, they have been doing 
it since before radio was born. Hertz didn't 
have vacuum tubes and neither did Marconi. 
‘They worked directly with atoms, and now 
we're going back to follow their lead. Back 
to the neglected stepchildren of electronics: 
the oscillators and frequency-responsive ma- 
terials that played such a large part in the 
early days of radio, 

For example, spark-gap transmitters of 
the type used by Hertz in the experiments 
that led to the discovery of radio have not 
been surpassed in frequency range by any 
vacuum-tube device yet built! One of our 
upper high-frequency transmitters uses a 
tricky spark-gap device that consists of 
particles of metal dust suspended in an oil 
bath. When the bath is put between the 
terminals of a high-voltage supply, tiny 
sparks occur between the minute metal 
particles, converting each particle into a 
resonant circuit. Electrons race across the 
surface of the particle to the point at which 
the arc takes off, constituting a current. 
‘The capacitance between the particles, act- 
ing with the inductance effects of the flow- 
ing currents, constitutes a circuit tuned to 
an enormously high frequency. 

To use these frequencies in communica- 
tion, it is necessary to be able to detect the 
signals generated. This can be done in sev- 
eral ways. Crystal detectors operated in 
conjunction with local oscillators, such as 
are used in superheterodyne radios, can 
Kmock a very high frequency down into a 
lower, more manageable frequency range. 

Right up along with spark gaps in the 
class of renovated old-timers is the crystal 
detector. If you recall the dim days of radio 
pioneering, you undoubtedly remember the 
humble chip of galena that was used to de- 
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ly without tubes. A piezoelectric quartz 
frequency of the transmitter shown at right. 


tect and demodulate the broadcast wave. 
‘That crystal, too, has never been surpassed 
or even equaled! Having no cathode-to- 
plate capacitance, a tightly mounted crystal 
works well up to 1,000,000 me. 

Crystal detectors, to be sure, do not af- 
ford us any amplification and cannot han- 
dle strong signals, but in putting atoms to 
work directly they exemplify an important 
type of action known as “barrier-layer 
phenomena. 

In effect, a barrier layer is a layer of 
molecules showing a definite orientation 
with respect to electron movements. We 
can detect its formation by the fact that 
electrons can move through it fairly freely 
in one direction but not in the other. The 
resultant action is that of a rectifier. 

A piece of copper, coated with copper 
oxide, assumes this barrier-layer property, 
and copper oxide rectifiers are widely used. 
A first cousin to this device is a unit made 
up of copper, a copper oxide barrier layer, 
and a film of translucently thin metallic 
silver. If these components are closely 
sandwiched together and the unit is ex- 
posed to light, a sensitive microammeter 
will show a considerable current. At pres- 
ent this arrangement is used chiefly in 
photographers’ photoelectric light meters, 
but it is already in the cards that if elec- 
tricity generated by light can be measured, 
it can also be harnessed! And Old Sol pours 
down enough light energy to illuminate the 
earth by night as well as by da; 

In addition to the barrier-layer type of 
crystal, there is another prominent crystal- 
line group distinguished by a property 
known as the piezoelectric effect. Piezoelec- 
tric crystals oscillate mechanically when 
struck, and the oscillation sets up an electro- 
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BARRIER-LAYER effects explain the operation 
‘of copper oxide rectifiers. The larger unit is used 
in a battery charger, the smaller in an ammeter. 


static field. Conversely an electrostatic field 
can set up mechanical oscillations in a crys- 
tal. Being a very stable oscillator, quartz 
crystal is widely used to control the frequen- 
cles of radio transmitters, Rochelle salts are 
employed in microphones to convert the me- 
chanical pressure of sound waves into elec- 
tric potential. Crystal earphones and loud- 
speakers reverse the operation and convert 
electrostatic potentials to sound. 

Devices for converting energy from one 
form to another play a large role in the 
study of ultrafrequency radiations, and the 
bolometer is one of these. At first blush it 
may appear incorrect to include it in the 
category of instruments other than vacuum 
tubes, since most bolometers are enclosed in 
vacuum envelopes, The vacuum, however, 
is used to minimize gain or loss of heat and 
acts merely as a thermal or mechanical pro- 
tector. The essential part of the bolometer 
is usually a blackened metal disk with a 
hypersensitive thermocouple; it absorbs all 
radiant energy in the wavelength band from 
short radio to long X-ray, converts the 
energy into heat, and measures the amount 
of heat so produced. Since heat is a func- 
tion of energy, the bolometer actually meas- 
ures the radiant energy in a considerable 
segment of the electromagnetic spectrum. 

Where heat is either the original or end 
product of an electronic action, thermocou- 
ples are frequently used to detect the extent 
of radiation. They utilize a tendency of 
metallic atoms to lose electrons when ex- 
cited by heat. Some metals release electrons 
easily; others do so with the utmost reluc- 
tance. If two metals with different retentive 
powers are closely connected and heated to 
the same temperature, the loose-electron 
metal will shake out the negatively charged 
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ence can be detected by gas-filled Geiger tubes. 


particles and the retentive one will grab 
them. This causes a flow of electrons, or 
current, which is proportional to the tem- 
perature. Thus high frequencies are con- 
verted to heat, which is then measured in 
terms of direct current by an ordinary meter. 

Barring the secret and still unpublished 
discoveries of the war years, electronic de- 
vices that operate in the top half of the fre- 
quency spectrum are used primarily to 
measure and study the properties of elec- 
tronic motion. Prominent in this class is the 
Wilson cloud chamber, a tube filled with gas 
and moisture in which movements of elec- 
trons cause ionization of the humid gas and 
produce electronic tracks that are visible to 
the naked eye. The Geiger tube, similarly, 
detects cosmic rays through the medium of 
ionized gas, 

X-rays are electromagnetic radiations in 
the vicinity of a trillion megacycles; they 
are produced in nature by the disintegration 
of radium atoms, or electronically by bom- 
barding a metal target with a beam of elec- 
trons at extremely high voltages. Although 
most X-ray tubes are enclosed in vacuum, 
as in the case of bolometers, this is an 
energy-saving convenience rather than an 
electronic necessity. 

Electromagnetic vibrations are not, as is 
indicated by their name, entirely electrical. 
‘This can be demonstrated by magnetizing a 
bar of iron, cobalt, or almost any of their 
alloys. Depending on which metal is used, 
the bar will become longer and thinner or 
shorter and thicker. This phenomenon is 
known as magnetostriction and is a me- 
chanical effect produced by magnetic in- 
stead of electric fields. Magnetostrictive 
oscillators analogous to quartz-crystal oscil- 
lators have been made. 
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Hidden Mounting Brackets 
Fasten Small Radio to Wall 


ALL too often a small radio ends 
up at the wrong side of a room 
because there’s no table space avail- 
able where you want it. This prob- 
lem can be overcome by the hidden 
wall bracket shown here, which also 
helps to give little radios a modern, 
“puilt-in” look, Its cost is 
negligible. 

Before hanging your ra- 
dio, be sure that the cabi- 
net is sound and the joints 
are in good condition. 
Screw two angle brackets 
to the wall as shown. Fin- 
ishing nails or small wood 
screws driven through the 
top of the cabinet will 
keep it from sliding off 
without preventing you 
from lifting it off when 
desired. Cut off the ends 
of the nails—H. D. Post. 


ANGLE 
BRACKET 
‘SCREWED 
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Rapro experimenters who have to stretch 
available equipment can adapt a home radio 
set to supply current at different potentials 
for a variety of test instruments or “add- 
on” circuits. Six connections brought out to 
a terminal mounting strip at the back of the 
chassis will make it unnecessary to remove 
the set for every new experiment. 

Connect the terminal points to the circuit 
element indicated in the drawing. Shield 
the No. 4 connection and hook it to the un- 
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erminal Strip Helps Experimenters in Testing New Circuits 


grounded side of the volume control that 
connects with the A.F. input to the audio 
amplifier. Check your radio before making 
this connection, since not all volume controls 
are suitable for this use. For a handy con- 
tinuity and condenser tester, attach a pair 
of prods in series with a neon lamp as 
shown. A record player may be connected 
to Nos. 1 and 4, or a complete crystal-micro- 
phone preamplifier can be fed directly into 
the power output stage. —E. E. YOUNGKIN. 
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PULLING A THIMBLE through a handker- 
chief isn’t difficult if you secretly use two 
thimbles, one fitting loosely over, and hiding, 
the other. With both on one finger, drape the 
handkerchief over them, reach under and re- 
move the larger thimble, and put it on again 
over the handkerchief. Now grasp the hand- 
kerchief by the corners and whisk off the 
larger thimble. Your friends will be startled 
to see a thimble still on your finger. 
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ONE BLACK CHECKER in the center 
of a stack of six reds will change color 
at your command as you lower a tight 
paper tube over the stack and lift it off 

again. The black checker is really a 
fake—a red one over which a black pa- 
per ring fits loosely! Soap the tube to 
make the paper adhere. 


FEW COAT POCKETS are designed to 
carry a full glass of water, and so 
friends will get a jolt when you pull 
one out and take a deep drink! Th 
won't know you have kept it from s} 
ing with a piece cut from a toy b: 
and held on by a rubber band. Slip off 
the cover as you reach in your pocket, 
and steady the glass with your hand. 


SPOTS BEFORE THE EYES of your 
friends will vanish mysteriously and 
return again if you work this trick 
with dexterity. Put a spot on the nail 
of both forefingers with a soft pencil 
or ink. Then sit at a table with the 
two spotted fingers extended on it and 
the others doubled into your palms. 
To make a spot vanish, raise your 
hand and, just as you are lowering it 
again, quickly double back the fore- 
finger and extend the second finger in 
its place! Act quickly and keep the 
rest of your hand hidden. 


DISAPPEARING PENCIL. Sit with a table be- 
tween yourself and your audience and roll what 
appears to be an ordinary pencil loosely in a 
sheet of paper. Then tear the roll in two, unroll 
the halyes—and the pencil will have disap- 
peared! The pencil, of course, is a fake—a pen-> 
cil-size roll of colored paper with the point and 
the eraser of a real pencil glued into the ends. 
Before unrolling the torn halves of the rolled 
Paper, hold them low and let the ends of the 
fake pencil fall into your lap. 


QUICKER THAN THE EYE, this trick fools 
many astute observers—at least for a time. 
‘The object is to make the hardwood strip, AB 
in Fig. 1, go through the wire and appear on 
the other side as in Fig. 2. It can't, of course, 
but you can make it seem to do so by pressing 
the wood against the frame and snapping 


THERE'S A POINT to this trick done with six 
safety pins and a set of small bows of dif- 
ferently colored ribbons. Blindfolded, you can 
pick one of the pins from a hat, or have a 
friend put one in your hands held bebind 
your back, and almost immediately you can 
name the color of the ribbon tied on it. The 
code is in the drawing below. Half the bows 
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your finger off so the strip rebounds in almost, 
@ complete turn, Movement is too fast to 
be seen. 

Slip on the washers and wood before bend- 
ing the coat-hanger wire. Friction of the 
washers against the wood minimizes all but 
the desired rebound.—GeoRGE BARR, 


APPLIED SCIENCE, and nothing else, 
solves this puzzle. Make a box to the 
dimensions shown and cover it with 
glass. Now try to get the four marbles 
into the four corners at the same time. 
Your friends who aren't in on the 
secret, or who don't remember their 
science, will twist and turn the box to 
no avail. One or more of the marbles 
will always run back toward the cen- 
ter, But centrifugal force will turn 
the trick. Just spin the box sharply, 
and the marbles will all run to their 
corners as if guided by some magic 
hand. Without this simple solution, 
the puzzle can be baflling.—G. B, 


are on the back of the pins, half on the pin 
side; two of the pins have sharp points, two 
have their points dulled; and two have the 
spring turns spread just enough to admit a 
fingernail. Your touch and the memorized 
code are all that you need. For instance, if 
the ribbon is on the pin side and the point is 
sharp, it's a red ribbon.—G. B. 
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HEADBAND MAGNIFIER 
LEAVES HANDS FREE 


By Jack Mellinger 


YOU have ever tried to adjust or assemble 

a mechanism where you needed a magnifying 
glass to see the parts clearly, you know how 
essential it is to have both hands free. On oc- 
casion, practically all mechanics, hobbyists, 
and photographers have felt the need of a 
magnifier that would not hamper manipulation 


of tools. Here is a headband, binocular-type ' 


unit designed to fill the bill. It may be worn 
over eyeglasses. 

Stationery and dime stores often carry in- 
expensive magnifying glasses in powers from 
two to 10, or you may use low-cost chipped- 
edge lenses. ‘The magnifier shown has 6" focal- 
length lenses of around 415 power. To get a 
binocular effect at close distances some ex- 
perimenting may be necessary with the lenses 
held in cardboard. For lenses 1 3/16” in diam- 
eter, the writer finds that a 17/16" separation 
between centers is about right. 

Make a paper template to fit the contours of 
your face, and from it cut thin sheet metal for 
the frame. The metal may be anything from 
tin-can stock to 18-gauge copper. Bend the 
frame, as shown in Fig. 1, solder the joints, 
and cut out the lens piece from the same stock. 

Recessed holes for the lenses are punched 
with a tool turned in the lathe to the shape 
shown in the drawing. Rest the plate on end 
grain of a small softwood block, as in Fig. 2. 
‘The lenses are cemented in with ordinary color- 
less household cement, and excess cement is 
scraped off with a knife after it has dried. 
Solder in the lens piece, and finish inside and 
out with black lacquer. The two parts of the 
frame and a template are shown in Fig. 3. 
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Radio-Controlled Planes Tow Antiaircraft Gunnery Targets 


LonG envisioned as an ulti- 
mate weapon of war, radio-con- 
trolled robot planes have been 
put to use by the U. S. Army 
for towing targets that test the 
skill of antiaircraft gunners. As 
employed overseas by the U. S. 
Seventh Army, the robots are 
miniature high-wing mono- 
planes, powered by two-cylinder 
air-cooled engines having 
coaxial contrarotating propel- 
lers, The upper photo at the left 
shows two Army technicians 
trying out the radio controls be- 
fore sending up a plane, which 
begins its flights on the portable 
launching ramp at the lower 
left. Since wind conditions us- 
ually make a conventional land- 
ing risky to the plane, it is 
landed by means of a parachute 
that is ejected at the touch of a 
remote-control button. The 
plane can be put through evolu- 
tions that closely simulate those 
of enemy planes, and gunners 
can track the towed target with- 
out the danger involved when 
piloted planes are used. 


Wire Recorders Made in Pocket Size or as Radio Attachments 


Wire recorders like the one pictured at 
the right have been reduced in size and 
weight until they now fit the pocket and can 
be carried anywhere for on-the-spot pick- 
ups. Designed by the Armour Research 
Foundation, of Chicago, this 3-Ib. battery- 
powered model magnetically records sound 
on wire almost as fine as human hair. For 
playback, the wire spools can be transferred 
to a larger device. The small instrument 
seen at the lower right, which attaches to a 
radio, is manufactured by Lear, Incorpo- 
rated, of Chicago. It contains the circuit ele- 
ments shown in the diagram and can be 
connected to a suitably fitted radio for re- 
cording, erasing of previous impressions, or 
reproduction of impressed sounds. 
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Paint Can Becomes Sand Pail 


IF you have a discarded paint container 
with the handle still attached, it can be 
transformed into an attractive and sturdy 
sand pail with little effort. Remove the rim 
with a close-cutting can opener, leaving no 
sharp edges, and clean up the can with 
paint remover. Give the exterior two coats 
of white paint and 
decorate with decalco- 
manias, paint the in- 
terior a light yellow, 
and the pail is ready 
for use on the beach or 
backyard sand pile— 
Mrs. W. A. BLACK. 


DESIGNED to fit on the uptilted edge of an 
easel, this cabinet holds paper, instruments, 
and other drawing materials within easy 
reach. To keep down the weight, make it 


of 14" stock with plywood ends and use 
cardboard boxes for the drawers, If the 


Pencil Clip Used 
to Paint Stripe 


You can do a neat 
paint-striping job with 
an ordinary camel's-hair 
brush such as used by 
artists if a pencil clip is 
slipped over the ferrule 
and clamped into the po- 
sition shown at the left. 
‘The ball of the clip will 
serve as a guide, keep- 
ing the brush tip from 
dragging heavily across 
the work and making the 
stripe uneven. Use pliers 
in order to crimp the clip 
on.—SIGMUND SAMETH. 
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shelving is assembled as a unit so that it 
will slide into the shell, you will be able to 
alter the shelf spacing later if a new ar- 
rangement becomes desirable, The under- 
side of the shell makes a handy spot for a 
coil-spring pencil holder.—J, Moprocit, 


MORTISE AND TENON 


“I said cut a rabbet, not a rabbit!” 
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\ucotion Be CAN YOU NAME THESE 
AUTO ELECTRICAL PARTS? 
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Wuat do you know about the elec- 
trical system of your automobile? One 
or two of the parts shown here may be 
puzzlers, but most of them will be duck 
soup for the driver who tinkers with 
his car. Write your answers in the 
spaces provided; then check them with 
the correct ones given upside down be- 
low. 
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HOME EXPERIMENTS SHOW NEWTON'S 
In 1686 Sir Isaac Newton formulated the principle that every action has an equal 


and contrary reac! 
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WHEN TRAINS OR AUTOMOBILES travel 
forward, they push backward on the tracks 
or road. This manifestation of Newton's 
Third Law of Motion can be demonstrated 
with a toy electric locomotive set up on a 
board suspended by strings or wires at each 
corner so that it is free to swing forward or 
backward. When current is applied, the 
locomotive moves forward, as would be ex- 


CROUCH ON A SCALE and notice your 
weight. Now, quickly raise yourself to ar 
erect position, watching the scale dial as you 
do so. Momentarily, while you are rising, 
you gain a substantial number of pounds. 
Why? Because the action involved in giv- 
ing yourself an upward velocity produces 
an equal reaction downward, and the latter 
is added to your normal weight. Converse- 


in, Jet-propelled planes, V-1 bombs, and rockets are among 
the latest applications of Newton's Third Law of Motion. These 


ve experiments 


ally reveal the existence of this physical law. 


pected. But simultaneously, because of the 
reaction, the tracks and board swing in the 
opposite direction, as shown by the pointer. 
This force of reaction has been harnessed 
and put to work in such devices as tread- 
mills and walking exercise machines. When 
these mechanisms are used, the effort that 
normally would produce forward movement 
makes the “ground” move backward instead. 


ly, if you start from an upright position and 
squat down quickly, the force exerted on 
the scale will be considerably diminished 
and, for the time being, you will be many 
pounds lighter. This test of Newton's Third 
Law shows why you must stand still on a 
scale in order to read your weight ac- 
curately. A bathroom scale with a horizon- 
tal dial is ideal for the experiment. 


THIRD LAW OF MOTION 


IF TWO OBJECTS are forced 
apart or pulled together, the 
momentum imparted to each 
is equal. This principle, called 
the conservation of momen- 
tum, also is a part of Newton's 
Third Law of Motion. You 
can demonstrate this with a 
toy gun made from a mailing 
tube and a rubber band. Place 
a loose-fitting rubber stopper 
against the stretched rubber 
band and hold it in place with 
a string looped over a nail 
across the end of the tube. 
Rest the gun on several pen- 
cils. “Fire” it by touching a 
match to the string where it 
passes over the nail. As the 
projectile flies forward, the 
tube rolls backward. If you 
could measure it, you'd find 
the backward momentum im- 
parted to the gun was equal 
to that given the projectile. 


TIE A STRING around each of two books of 
equal weight, and connect the two strings 
by means of several rubber bands linked 
together. Lay the books on a smooth sur- 
face, separate them so that the rubber 
bands are stretched, and place a marker ex- 
actly midway between them. If you release 
the books at exactly the same instant and 


HANG A WATCH on a nail and carefully 
balance it. If properly hung, the watch soon 
will begin swinging rhythmically—demon- 
strating that Newton's Third Law is opera- 
tive wherever any motive force is involved, 
In this instance, the escapement action in 
the watch kicks back on the watch itself, 
just as a bullet speeding from a gun gives 
a backward kick to the weapon. Ordinarily, 
the inertia of the watch and the fact that it 
is kept from accumulating movement like 
a pendulum prevents this kick from being 
translated into actual motion. 


the surface on which they are resting is 
uniformly smooth, each will be drawn 
toward the marker exactly the same dis- 
tance—another demonstration that action 
and reaction are equal. If one book were 


heavier than the other, the heavier would 
move a shorter distance, but the momentum. 
imparted to each would be the same. 


THE BREATH OF LIFE 


By Kenneth M. Swezey 


‘OU can't see it, smell it, or taste it, and 

the earth's atmosphere contains only 
three or four parts in ten thousand. Yet, 
without this trace of invisible, unsmellable, 
untastable carbon dioxide gas, life could 
not go on. By some miracle of synthesis 
which laboratory chemists have never been 
able to duplicate, green plants aided by sun- 
light wrest the carbon from carbon dioxide 
and combine it with water to form sugar 
and starch. 

So that the supply of carbon dioxide may 
continue undiminished, nature has provided 
means of constant replenishment. Men and 
animals eat plants as food, oxidize this 
food, and give back carbon dioxide in their 
exhaled breath. The give-and-take is a 
never-ending process. 

Breathing, of course, is not the only means 
of replenishing the supply of carbon dioxide 
in the atmosphere. It is produced when 
any substance containing carbon—coal, 
wood, oil, and so on—is burned. Decaying 
and fermenting plants also loose it. 

Carbon dioxide is as harmless, in itself, to 
the human body as water, although a per- 
son placed in a pure concentration of the 


Carbon dioxid 
chips in the flask at thi 
jar. Baking powder 
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will form if you pour hydrochloric aci 
left. The gos is woshed with wate 
warm water, and gelatin produce the corbon dioxide foam in the tumbler at right. 


gas would suffocate as surely as one wholly 
immersed in water. However, carbon di- 
oxide (CO2) is not to be confused with 
deadly carbon monoxide (CO), which can 
kill if only a small amount is present in 
air that is breathed. 

Besides providing building material for 
living things, carbon dioxide is of great 
commercial importance. Because it is about 
one and one-half times heavier than air, 
does not burn or support combustion, and 
can be cheaply produced, carbon dioxide has 
become, next to water, the most important 
material for extinguishing fires. In solid 
form, it is the familiar “dry ice." In baking, 
it makes bread and cake light and more 
easily digested. In soft drinks, it provides 
zest and sparkle. 

In the laboratory, the easiest way of gen- 
erating this interesting gas is by reacting 
any carbonate or bicarbonate with any com- 
mon acid. Because of its cheapness, calcium 
carbonate, in the form of small lumps of 
marble, limestone, or chalk, is generally re- 
acted with dilute hydrochloric acid. 

You can make a simple generator from a 
500-ml. flask fitted with a two-hole stopper. 
Push a thistle tube, adjusted to reach near- 
ly to the bottom of the flask, through one 


through o thi 


in the center cylinder and colle 
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Baking powder and acetic acid in a milk bottle make a working model of a carbon dioxide fire extinguisher. 


ieee 


hole and a short, straight outlet 


glass and rubber tubing you can 


tube through the other. You can | cere'acio. | make a working model to dem- 
wash the gas by bubbling it through | | 9 sous onstrate the principle of this 
plain water contained in a cylinder | | |) %s3* extinguisher. Fill the bottle three- 


or second flask. Since the gas is 
heavier than air, it can be stored 
merely by leading the delivery tube 
to the bottom of the collecting jar 
and by covering over the top of the 
latter with a piece of cardboard 
to minimize disturbance of the 
gas and air. 

Operate the generator by care- 
fully dropping in pieces of marble 
to a depth of about %", and add 
enough water to cover them well. 
Next, slowly pour hydrochloric acid 
into the thistle tube until gas be- 
gins to be evolved vigorously. Add 
further acid when the flow of gas 
diminishes. 

One of the most common types of fire ex- 
tinguishers is just a modification of this 
generator. For extremely rapid evolution of 
gas, however, the carbonate (usually sodium 
bicarbonate) already is in solution. When 
the extinguisher is inverted, concentrated 
sulphuric acid, contained in a loosely stop- 
pered bottle, mixes with the bicarbonate. 
Carbon dioxide, quickly formed under con- 
siderable pressure, then forces the carbon- 
ated water out the hose. 

With a milk bottle and a few bits of 


JULY, 1945 


Buasen 


BICARBONATE 


quarters full of concentrated solu- 
tion of bicarbonate of soda (baking 
soda). Through a two-hole stopper 
thrust one end of a bent glass tube 
so that it extends nearly to the bot- 
tom. Through the other hole push 
a glass stirring rod to which you 
have attached, near its lower end 
by means of a rubber band, a small 
1 or test tube of concentrated 
acetic acid. (Acetic acid is safer to 
use in this experiment because it 
liberates the gas more slowly, thus 
eliminating the danger of blowing 
out the stopper or bursting the bot- 
tle.) A rubber tube connects a 
glass nozzle to the free end of the 
bent tube. Adjust the stirring rod so that 
the open top of the vial containing the acid 
is above the level of the bicarbonate solu- 
mn. 

To put the extinguisher into action, push 
the stirring rod down until the vial is sub- 
merged. If the gas is not given off fast 
enough to force the liquid up the bent glass 
tube and out the nozzle, tilt the milk bot- 
tle a little so that the acid will run out of 
the vial. It is better not to invert the bot- 
tle completely, however. [Turn the page.] 


‘BAND. 
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‘The heaviness and fire-extinguishing abil- 
ity of carbon dioxide can be demonstrated 
by leading the gas into the bottom of a 
large jar containing several small lighted 
candles supported so that the flames are 
at different heights. As the gas pours into 
the jar and gradually fills it toward the 
top, the candles go out one by one, beginning 
with the one closest to the bottom. 

Every time your wife or mother bakes, 
the bread or cake itself is a generator of 
carbon dioxide. The yeast put into bread 
contains an enzyme which acts upon the 
sugar and starch in the dough, producing 
tiny bubbles of carbon dioxide. Heat ex- 
pands these bubbles, making the bread light 
and porous. 

Baking powder, generally used to give the 
same sort of lightness to cake, consists of 
sodium bicarbonate mixed with some solid 
acidic substance, such as potassium bitar- 
trate (cream of tartar) or sodium potassium 


Generation of CO; when substances containing carbon burn 
produced by the candle, through the cylinder cont 
Rf, condler go. out one by on 


the 9 
soluble calcium carbonate forms. At rig] 


tartrate (Rochelle salts). 
When the baking powder 
comes into contact with 
moisture these substances 
react because their ions 
are freed by the presence 
of water. 

You can demonstrate 
vividly the carbon dioxide 
generating ability of bak- 
ing powder by putting a 
little in a tumbler and 
stirring with it warm 
water in which has been 
dissolved a trace of gela- 
tin, Bubbles of carbon di- 
oxide form rapidly and 
heap themselves up in the 
glass.The gelatin strength- 
ens the bubbles, making 
them last much longer than 
they ordinarily would. 

Similar blankets of carbon dioxide foam, 
produced by the reaction of alum and bi- 
carbonate of soda and stabilized by gelatin 
or licorice, are an extremely effective fire 
extinguishing material. Such foam is used 
particularly in fighting oil fires. 

When dissolved in water, carbon dioxide 
forms the weak and unstable acid, carbonic 
acid. You can prove that this acid is real, 
however, by neutralizing an alkaline solu- 
tion merely by blowing into it. Dissolve a 
bit of lye or sodium carbonate in a test 
tube one-third full of water and add a drop 
of phenolphthalein solution. The solution 
will turn a bright pink, indicating an alkali. 
Now bubble your breath through the solu- 
tion. The pink becomes lighter and finally 
disappears. That the CO: is only weakly 
tied up in the neutral salt, sodium bicarbon- 
ate, can now be proved by heating the solu- 
tion. When the carbon dioxide is driven off, 
the pink color returns. 


shown by the set-up at left. The siphon draws 
ing limewater, which turns milky when 


“Tin Cans‘ Dish It Out 


sponds to the order “Stand by to fire” by 
turning a training wheel, keeping the tubes 
in line with a red arrow. Above him in the 
fire-control tower, the torpedo officer plots 
the relative speed and course of the enemy 
ship and his own. Then he presses a firing 
key, and the torpedo leaps from its tube. 
It has been preset to travel at a depth that 
will do the most damage to its target— 
which might be five to 10 feet for another 
destroyer, or at least 20 feet for a battleship 
or aircraft carrier. On striking the sea, it 
automatically submerges to this level, and 
gyro-controlled rudders hold it on an abso- 
lutely straight course up to 6,000 yards, 
driven by its compressed-air motor and tiny 
twin propellers. 

Early in the war, a division of U.S. de- 
stroyers, with one lone torpedo left among 
the four vessels, had the disconcerting ex- 
perience of meeting a Japanese cruiser and 

s destroyer escort in the Java Sea. In- 
stead of being able to attack, the American 
force was in danger of being sunk, if the 
Japs guessed its plight. So its commander 
ordered impulse charges to be fired in empty 
tubes, giving the same flash that the enemy 
would see if they were on the receiving end 
of real torpedoes. The bluff worked, and the 
ships of the Emperor turned tail. 

Ask a veteran destroyer commander 
when he has come closest to death, as the 
writer once did, and he replies with a grin, 
“All the time." Odd jobs that destroyers per- 
form often are as perilous as fighting. The 
U.8.S. Maury, whose battle log reads like 
a history of Pacific warfare, served as a 
tugboat in the midst of the last Japanese 
naval attempt to reinforce the Nips on 
Guadalcanal. Taking the disabled cruiser 
New Orleans in tow, the Maury brought her 
to safe waters through hostile fire and, be- 
cause of reduced speed, imminent risk of 
submarine attack. 

‘When waterlogged survivors from sunk- 
en warcraft are fished from the sea, de- 
stroyers usually are the rescue ships. A tin 
can is anything but spacious, yet the Fletch- 
er—normal complement about 250—some- 
how managed to take aboad 700 officers and 
men from the sinking U.S. cruiser North- 
ampton during the series of Solomon Island 
sea engagements. 

‘When strategists set forth to show that 
every war weapon meets its match in a 
counterweapon, their favorite example is 
the torpedo boat versus the destroyer. Away 
back in 1860, admirals of the world’s great 
naval powers were scared stiff by the inven- 
tion of the Whitehead self-propelled tor- 
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pedo. Their peace of mind was by no means 
restored when Britain, in 1877, built the 
first torpedo boat to use the new weapon 
effectively. The steam-driven, 85-foot H.M.S. 
Lightning attained what was then the high 
speed of 19 knots, and carried a torpedo 
tube in its bow. Other countries adopted the 
innovation, and by 1890 the U.S. Navy 
possessed the 139-foot, 22%4-knot torpedo 
oat Cushing, regarded as the top ship of 
her class. 

What good were mighty armor-clads, 
long-time rulers of the seas, when craft of 
such insignificant size could sink them? 
Fuel was poured on the controversy when, 
during the Chilean civil war of 1891, a 
cruiser was sunk by a Whitehead torpedo. 

‘The man with the answer was Sir William 
White, chief constructor of the British 
Navy. He proposed to build ships similar to 
torpedo boats but enough faster and more 
heavily armed to sink them. The result was 
the world’s first torpedo-boat destroyer, 
HLMS. Havock, a 180-footer of nearly 27 
knots, armed with one 12-pounder, three 
quick-firing six-pounders, and three torpedo 
tubes. An immediate success, the ship was 
followed by the first U.S. torpedo-boat de- 
stroyer, the 210-foot, 273-ton U.S.8. Farra- 
gut, which attained more than 30 knots—a 
record speed for reciprocating engines. 

From the turn of the century on, engi- 
neering improvements came in rapid suc- 
cession, and destroyers—having lost their 
longer name as they became major warships 
—gained in size and power. Our Truzton 
class of 1900 were 435-tonners. By 1909 our 
Flusser class, first American turbine-driven 
destroyers, and first to mount three-inch 
guns, displaced 700 tons. The first U.S. oil- 
burning destroyers, the Conyngham class of 
1915, tipped the scales at 1,050 tons. 

First to follow World War I, a new Farra- 
gut class of 1934-5 consists of 1,400-tonners, 
334 feet long, armed with five 5-inch and 
four 40-mm. guns. Our last prewar destroy- 
ers, the 1,600-ton Benson class of 1940-1 
now are supplemented by the 1,700-ton 
Bristols, the 2,100-ton Fletchers, and the 
2,200-ton Sumners. 

Formerly, the limited cruising range of 
destroyers held back all the rest of the fleet. 
‘How we are currently able to pound at the 
gates of Tokyo can now be told. One means 
has been the fuel-saving use of high-tem- 
perature, high-pressure steam, first intro- 
duced in the U. S. Navy by destroyers of the 
Mahan class between 1936 and 1940. But 
perhaps the most important innovation is 
that of seagoing supply and repair bases. 
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Jungle Poison Saves Lives 


Experts examined him from head to foot 
without finding anything wrong. Yet Gill 
Jay in a hospital bed in Washington, D. C. 
unable to move and almost devoid of a sense 
of feeling. The doctors’ best guess was that 
he was a victim of a type of spastic paraly- 
sis. 

Persons afflicted with this ailment were 
sometimes shaken by muscular tremors and 
sometimes drawn into contorted postures 
by the tense rigidity of their muscles, Gill’s 
doctor told him there was no known reme- 
dy for it, although a few promising experi- 
ments had been reported with an outlandish 
jungle poison, called curare. . . . 

The name electrified the explorer. Sud- 
denly, he felt that he had to get well and 
return to the tropics. From the Indians 
there, he might obtain enough curare so 
that these experiments could be continued 
‘and extended. 

To learn to use his muscles again, he but- 
toned buttons by the hour and took other 
exercises recommended by his doctor. In a 
few months, he was able to leave the hospi- 
tal. But four years passed before he was 
able to go back to Ecuador. Then he went 
as head of the Gill-Merrill Expedition. 

Gill feared the witch doctors might have 
forgotten him, but they welcomed him 
heartily. With their help, he brewed curare; 
and with a fleet of a dozen cargo-carrying 
canoes he was able to transport it down 
the perilous rapids. After 10 strenuous 
months, he came home with the largest 
supply of curare ever brought out. 

Gill also brought home motion pictures 
and still pictures showing every detail of the 
mumbo-jumbo manufacturing processes 
used by the Indians. For fully a century, 
commercial curare had been considered “a 
most unreliable drug.” But the Gill-Merrill 
Expedition enabled scientists to standardize 
it-—that is, produce a pure preparation with 
a known and definite potency and consist- 
ency, so that its effect on a patient could be 
foreseen accurately. 

This was done first by Dr. A. R. McIntyre 
of the University of Nebraska. Independent- 
ly, with 100 pounds of crude curare supplied 
by Gill, the drug was also standardized in 
the laboratories of E. R. Squibb and Sons. 
‘This company sent free samples to research 
workers throughout the country, and has 
since placed curare on the market under a 
trade name. Gill expects an additional pro- 
duct to be released soon. 

In the meanwhile, the medical profession 
had been confronted by the necessity of 
making an extremely painful decision. Con- 
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vulsive-shock therapy had been developed 
as a means of curing certain mental ail- 
ments. Remarkable cures had been brought 
about. But the patients’ convulsions were 
sometimes so severe that they injured them- 
selves internally and even broke their own 
bones. Mental illnesses were being con- 
quered at the risk of serious physical in- 
jury. Should such treatments be continued ? 

‘This grim controversy evaporated when 
curare was standardized—for this drug 
made it possible to continue convulsive- 
shock therapy without the grave danger of 
physical injuries. 

Dr. A. E, Bennett of Omaha, Neb., was 
one of the pioneer users of the new drug. He 
employed it first in treating children with 
spastic paralysis. It did not prove to be a 
permanent cure, but brought about marked 
improvements. 

‘Tests upon laboratory animals had 
shown that the drug relaxed muscles by 
paralyzing or blocking the connection be- 
tween them and the motor nerves that 
energize them. Dr. Bennett's successes 
proved that curare could be used safely in 
the treatment of human beings. 

The Nebraska doctor injected a curare 
solution into patients about to undergo the 
dreaded convulsive therapy. The results, to 
one who had witnessed “uncushioned” shock 
treatments, were spectacular. With curare 
as a shock absorber, the patients lay peace- 
fully relaxed during the treatment. Best of 
all, the mental part of the cure was accom- 
plished with undiminished success. 

While curare itself is not an analgesic, or 
pain-killer, anesthestologists have found it 
valuable in conjunction with standard anes- 
thetics. They have used it to relax body 
muscles and provide conditions suitable for 
the intricate work of modern surgeons with- 
out administering toxic concentrations of 
the anesthetic. This may be one of its most 
important uses. 

The scientific version of the witch doctors’ 
dope has proved helpful, too, in the diag- 
nosis of an often-fatal disease called myas- 
thenia gravis, which is characterized by 
drooping eyelids, double vision, muscular 
fatigue, and nasal, husky speech. 

The Indians who were the first to use 
curare do not employ it in warfare, because 
there are other ways of killing people. This 
drug is traditionally a means of helping 
hunters obtain food. Dr. Bennett calls it 
“the most powerful perfect muscular re- 
laxant that is known.” Now that it has been 
standardized by scientists, it may be helpful 
in many more ways. 
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Why Dice Behave 
as They Do 


(Continued from page 123) 


most likely to come up. This is done by 
trimming the sides slightly. Ordinary, cheap 
dice are rarely perfect cubes, so an un- 
scrupulous player can take an assortment 
of store dice and select a pair which, be- 
cause of their shape, will produce certain 
numbers more often than others. 

‘The crooks do not expect to make their 
point every time, nor do they want to. They 
are well satisfied to have a good percentage 
in their favor. 

‘The operator of a crap table in a gambling 
house has no‘use for crooked dice. He has 
the advantage in percentage against the 
guest who throws the dice, and also against 
those who bet on “the field," which is an 
important feature of all these tables. 

‘The game of craps came to us from Eng- 
land and France, where it is known as 
hazard. What the Americans call “snake 
eyes,” the double ace, is called “crabs” over 
there, and it is believed this is how we got 
the name of craps. Hazard was an out- 
growth of a game played with three dice in 
ancient Rome and Greece. The Romans had 
names for the points, as our players: do. 
The highest point was called “Venus” and 
the lowest “the dog.” The Greeks called them 
“Aphrodite” and "the dog.” 

Dice games were played by all ancient 
peoples. Dice exactly like those with which 
we play craps have been found in Egyptian 
tombs. Some were made of ivory, some of 
baked clay, All down through the centuries, 
people gambled high stakes on the throw of 
these cubes. It became such a vice in Eng- 
land that the crown put a prohibitive tax on 
the sale of them. Strangely enough, this tax 
was discarded in Queen Victoria's reign. 

Countless new games of dice have come 
and gone while the simple game of craps 
keeps going strong. This game probably 
owes its popularity to its simplicity. Any- 
one can learn the rules in about a minute, 
but the great majority of players do not take 
the trouble to figure out the odds. 

The game of hazard is now played the 
same as craps. Formerly, the seven did not 
occupy the special place it now does in the 
game. It was a point like the others. The 
player called his point before he rolled. If 
he made the number called, he won; if not, 
the number rolled became his point, and the 
number he called became the hazard. Be- 
cause of its mathematical merit, the seven 
was the number called most often, and in 
time it became the regular hazard, just as it 
is today. 
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SOLUTIONS TO BRAIN 
(Bee page 127° 


PLUMBING EFFICIENCY 


Ir THE valves marked 1 are open and the 
valves marked 2 are closed, the oi! will run 
from left to right. If the valves marked 1 
are closed and the valves marked 2 are 
open, the oil will run from right to left, In 
either case, the oil always runs through the 
pump from left to right. 


FOR TRIANGLE COUNTERS 
1. 13 triangles. 2. 105 triangles. 
GRANDMA DID IT EASILY 


THIS is how she cut an odd-shaped 
remnant to piece out a square. 


H 
jadbcatei 


WIRED CUBES 


1. Four pieces of wire. 
2. One piece of wire. 


(Following the num- 
bers on the drawing, this would be one solu- 
tion: 1-5-6-7-8-5-3-7-1-2-6-4-8-2-3-4-1). 


UNSCRAMBLING NEW YORK 


There are several possible solutions to 
this. Here is one of them: 3-9; 11-10; 4-11; 
1-4; 2-14; 15-1; 5-15; 12-5. 


Plane of Many Faces 


sweet job for any man’s money.” That's 
what the mechanics think of the Invader. 

When you talk to the pilots you hear the 
same story from another angle. 

“She's @ lot of ship,” one of them says. 
“She handles easy. Makes you think of a 
Havoc, in some ways, but she’s got more 
power. Throttle action gets results right 
now, and I mean now. She's bigger, of 
course, but you can wheel her around like 
a Havoc, and that’s saying something. Lots 
of climb, lots of speed, lots of maneuver- 
ability. And plenty of ceiling—plenty. She 
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gets away fast and she goes places in a 
hurry. She can take care of herself, too. 
Make no mistake about that. As for fire- 
power...” He grins and lets it go at that. 
“You'll hear plenty from this ship, from all 
theaters. Plenty.”” 

Then you ask the armorer, about her, and 
he looks up at all those guns and hunches 
his back, as though thinking of all that am- 
munition. Then he winks slowly, grins, and 
says, “There's sure a lot of fight in that ship. 
No matter what nose they put on her, she's 
a killer. She's one hell of a fighting ship.” 


Temple of a Thousand Steps (contimed srom page 111 


‘The small pyramids, about four feet high, 
at the top of the stairs, also may have 
been places to seek protection and stage 
sudden counterattacks. During a siege, am- 
ple supplies of water could have been drawn 
from the lake, Agua Azul. 

Along the lower end of the lake basin, 
in front of the lower platform, there is an 
obstruction, or dam, composed of heavy 
stone rubble which probably was surfaced 
originally with cut limestone. It held the 
water in the basin above it, making that 
basin, in effect, a huge moat. The dam was 
wide enough to have been used as a cause- 
way. Near the base of the temple there is 
a spillway, which still operates after a heavy 
rain. In the clear stream near by, other 
submerged stones have been found’ which 
may be the remnants of dams, bridge foun- 
dations, or retaining walls to channel the 
river waters. Hence, the Mayans appear 
to have had some knowledge of water en- 
gineering, 

Behind the small pyramids on the upper 
platform, at the foot of the final flight of 
ateps, there is an upright stone idol, now 
broken into four parts. This tablet, or stele, 
bears somewhat shattered hieroglyphs 
which, if Mayan custom was followed, in- 
dicate the approximate date the temple was 
completed. These markings have not been 
read with certainty, but authorities believe 
that the date on this stone falls within the 
first half of the fifth century. 

From the high altar above and behind 
this idol, one can see, to the west, the large 
and exquisitely blue Lake Tepancoapan 
lapping the base of a mountain range. To 
the east, at least eight more blue lakes 
are visible through the clear, dry air. And, 
to. the south, one sees a plain dotted with 
other ruins, Indian cornfields, brush, and 
short pine, rolling away to end at a moun- 
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tain range across the Guatemalan border. 

The sky is startlingly blue, the clouds 
piled against it even more startlingly white. 
The stones and cliffs are white and gray, 
and the foliage green, brown, and red. Or- 
chids and widow's veil can be seen every- 
where and, hundreds of feet below the altar, 
there is the beautiful, still, blue, cliff-bound 
lake in whose cliffs were once entombed the 
remains of the holy men of the Mayans. 

Evidence of the engineering skill of the 
Mayans in heavy stonework is found also in 
the ruins of Chincultic, across the old lake 
basin and less than two thirds of a mile 
from Agua Azul. There, evidence has been 
found that the Mayans understood the mak- 
ing of terra cotta, and made statues of it. 

‘When Mexico's roads are improved and 
tourist travel is encouraged again, many 
Americans may find it fascinating to visit 
these and other spectacular ruins in this 
distant valley of the Sierra Madre. In my 
opinion, the whole idea of the Temple of a 
‘Thousand Steps, its orientation and location, 
presents us with a new conception of tem- 
ple building which heightens our admira- 
tion for the ancient Mayan architects. 


Aluminum Cloth Is On the Way 


Ir won't be long now before women’s 
dresses and other articles of clothing, to 
say nothing of curtains and drapes, will be 
made of aluminum cloth, according to an 
announcement by the Aluminum Company 
of America, Several companies have de- 
veloped the new fabric, which is made by 
laminating thin sheets of aluminum foil 
with an acetate plastic between. The cloth 
can be produced in alll colors. It has unusual 
qualities for protection against both cold 
and heat, since it retains body warmth and 
tends to turn aside radiant heat. 
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My Sweetheart'sa Black Widow ‘continues trom page 110) 


of night; when you can climb away from 
the Tonys, Tojos, and Franks and turn with 
’em; when she always brings you home 
from dangerous lone-wolf intruder missions; 
and when you know her cannons will knock 
out of the sky anything that flies and never 
jam—brother, you've got an airplane that’s 
both safe and deadly. (Not until recent 
weeks did Black Widows carrying four .50 
caliber machine guns in the top turret 
reach our squadron.) 

Only in a plane designed and equipped for 
the purpose is the specialized and compara- 
tively new operation of night fighting cer- 
tain of success. The Widow carries in her 
two engines more than 4,000 horsepower— 
as much as a Diesel locomotive. Full-span 
flaps shorten take-off and landing distances, 
80 we can operate from short fields, under 
fire, Retractable ailerons of the spoiler type 
shorten the turning radius and give us easy 
control at high speeds. Elevator booster 
tabs, unusual on a fighter, make it easier 
to actuate controls, especially in tight, steep 
turns, Usually, we need all their aid when 
winging away to protect a convoy or to 
stop the Jap before he can blast our own 
installations with machine guns and bombs. 

No telltale tracers stream out from our 
guns. We make ourselves as inconspicuous 
as possible. We sneak in, kill, and run. By 
sneaking and striking, my squadron of 12 
planes bagged 14 Jap planes in 11 nights 
over and near Mindoro, in the Philippines. 
Four of these, as luck had it, were mine— 
all shot down in a single night. 

‘We moved from Morotai to Mindoro the 
day after Christmas to protect a new air- 
strip and cover invasion convoys moving 
north to Luzon. Gunfire from a Jap naval 
task force drove us away that night. I 
hovered over the Jap ships until long after 
midnight, keeping up a Clem McCarthy 
running account so that the B-25’s and 
B-24's of the Fifth Air Force, and day 
fighters acting as dive bombers, could drop 
their loads on the best targets. Gas low, I 
pulled out to land at Valencia, near Ormoc, 
on Leyte on a grassy strip illuminated 
briefly by the lights of jeeps parked along 
the edges. 

Early in the morning, I flew on to Taclo- 
ban, where I found the rest of my squad- 
ron’s planes and crews safe. After refuel- 
ing, we returned to Mindoro to take over 
night patrols and night convoy cover. At 
dusk and dawn, four-plane flights patrolled 
in regular fighter formation off the fringes 
of the convoys. Two patrols protected our 
base. After darkness fell, single plane flights 
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covered the convoys. Even in the moon- 
light, the hundreds of ships seemed to 
stretch beyond the horizons, a mighty por- 
tent of trouble brewing for the Japs on 
Luzon. We really pushed ‘em those nights. 
‘The squadron's planes averaged 10 hours in 
the air. We flew halfway around the world 
every night. 

With more than 100 night missions be- 
hind me, I long ago had overcome my dread 
of lack of vision. You don’t fly these killers 
by the seat of your pants. You trust to 
your many instruments. I placed utmost 
confidence in both the plane and the instru- 
ments. You've got to trust ‘em when the 
radio's silent, and you're up there in a void 
weaving around the sky three and four 
hours. It’s a monotonous, lonely job—but 
fairly safe if you keep a cool head. The 
job, as the British say, calls for “dash with 
discretion.” 

‘Theoretically, you never shoot down an 
enemy plane by instruments alone. You 
need visual contact. On a bright, moonlit 
night, I found I could see a Jap plane a 
half mile away. When clouds or storm ob- 
scured the moon, I've sneaked up within 
200 feet of a twin-engine bomber without 
being sure whether he was friend or foe. 
If he didn't reply with the proper code 
our signal, it was “Katy bar the gate.” 
Something awful would happen. 

Business proceeded as usual until the 
night of January 7. That's when the can- 
nons of my “Time's-A-Wastin’” got four— 
two Irving bombers, a float recon plane, 
and a Frank. 

Three of us took off shortly before dusk 
and flew 50 miles south to cover a convoy 
of 300 ships. Thirty minutes after the light 
began to fade, I sent my two wing planes 
back, and continued my patrol alone. It 
was perhaps an hour later when the fighter 
director ship messaged: "Indications plane 
coming from southwest—8,000 feet—12 to 
15 miles away.” 

I set a collision course, climbing and hop- 
ing to intercept the Jap at a safe distance 
from the convoy. I closed in fast, and first 
saw him two miles away, scudding toward 
a cloud. Both Phil and I identified him in- 
stantly: An Irving, similar to a Nick, only 
slightly larger. A deadly 20-mm. stinger in 
the tail, and three 12.9-mm. machine guns. 
Mustn’t let him get in the first burst. 

For seven ininutes I chased the fellow. 
He turned in and out of the clouds. Grad- 
ually we descended. I hit him with a short 
burst as he entered one patch of cloud, and 
got away a second burst, the bullets striking 
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around the wing roots, when he came out 
in a turn. His tail stinger was chattering, 
but not for long. Down he dived, burning, 
to disappear completely. 

‘The Irving was swallowed by the sea at 
nine o'clock, straight up. We circled only 
long enough for Phil to confirm the kill. I 
headed west, climbing to patrol altitude of 
8,000 feet, to place myself off the west side 
of the convoy once more. Within a couple 
of minutes Phil spotted another one. “About 
11 o'clock,” he grunted. “Same altitude.” T 
swung the plane a needle’s width or so. 
Then I saw him, another Irving, etched 
against the moon. 

He was so close to the convoy I had no 
chance to maneuver for a tail shot. I 
opened her up wide, in a head-on approach, 
diving to cut off the Irving before he started 
his bomb run. At 800 feet I cut loose with 
a three-second burst. Slugs bit into the 
canopy, others opened his fuel tanks. Sev- 
eral pieces flew off. The plane tumbled 
1,500 feet and blazed merrily as it glided 
into the water. 

By now, our gas was dangerously low. 
We landed to fuel, grab a cup of coffee, 
and snatch forty winks. The ground crew 
had no time to rearm the guns, but I figured 
we had maybe half the 700 rounds we had 
started with. Shortly before three we rolled 
off the dark runway to patrol locally. Our 
plane took the west sector. For a half hour 
we sat there, 20 miles off the island, “orbit- 
ing the beacon” in a 25-mile-long shuttle at 

‘an altitude of expectancy.” This meant 
7,000, for the Japs had been coming over 
at 8,000 or lower. 

‘Two in one night was a good score, I was 
thinking, when ground control broke into 
my thoughts: “Smith from Barr. Start 
letting down on course of three zero zero. 
Level off at three thousand.” Minor changes 
came through rapidly: “Take course three 
two zero . . new course zero six zero.” The 
Jap apparently was coming from the north, 
offshore. Ground control was bringing me 
toward the coastline for an interception. 
“Course two seven zero ... let down to 
1,500 feet.” Now Phil took over. “Let 
down,” he shouted. “Steady... right... 
steady . . . haul off the coal!” 

T throttled back. I had overshot. It wa: 
like trying to catch a greased pig. I almost 
had my guns on a Rufe, a single-engine 
navy float plane. But the Widow was too 
fast. For five minutes I circled over and 
around him. We were down to 200 feet. He 
maneuvered like mad. T’d pick him up, then 
lose him in a tight circle. I could almost 
see that pilot mopping his brow when I 
finally caught him against a light portion 
of the sky. I let the flaps half down, hoping 
their drag would cut our speed to 120. He 
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dived, but didn’t seem to go anywhere. 
Then I let him have a short burst at 150 
feet. His grave is unmarked. 

Back once more on patrol course, I was 
certain the night would bring no more ex- 
citement. An hour groaned by. We had 
reached the north end of the course for the 
umpteenth time when the ground control 
broke the monotony. Something going 
north, vector zero two zero. That some- 
thing, I learned later, had been strafing the 
base. The horse had been stolen, and it was 
up to us to lock the door so that particular 
thief couldn't sneak back another time. 

Barr put us on him at 8,000. When Phil 
got a contact, I dived the Widow to 4,000, 
Picking up speed to catch the fleeing fighter 
or bomber before he could escape ground 
control's range. I first saw him in the dusk- 
before-dawn 4,000 feet ahead and above us. 
Gradually I approached, directly on his tail. 
Phil formed a word with his lips: “Frank,” 
Yep, we had a new-type fighter in our sights. 
I knew the Frank could hit 400 or faster. 
It's like the Zeke, but better. 

Now I began to worry. Three kills al- 
ready. How many rounds of ammunition 
had I used? Maybe I had a hundred left, 
and maybe I had only two or three. I had 
to get him with the first burst! Phil com- 
menced calling off the ranges. When he hit 
150, he peered out ahead. I could see the 
Frank looming up closer and closer. I 
closed to 75 feet. At that deadly range .. . 
Phil says we were closer .. . I hit the but- 
ton. Twenty, 30, maybe 40 tapered steel 
slugs rammed into the Frank. As he ex- 
ploded I chopped the throttle, dropping back 
to avoid most of the debris. 

Dangerous? Foolhardy? Yes, I guess 
you'd call it that. But I meant to get him, 
and did. As it turned out, I might have 
taken a longer chance by firing from a 
greater distance. My crew chief reported 
later we had used 380 rounds for the night. 
I could have poured another 820 slugs into 
that luckless Jap. 

Seven victories do not add up to a large 
total. That's not the real test of night 
fighting. Night fighters are primarily a 
defensive weapon, though they are some- 
times used for train-busting and strafing 
ground installations. Our real job is saving 
airstrips and convoys from damage in the 
dark. As I said, few Jap planes have es- 
caped once they blundered within range. 
That's the finest tribute I can write to the 
Black Widow. She's my sweetheart. 


Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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So you'll 
eat better 


"ORE FOOD from farms where 
electricity is a “hired hand” 
cmilking cows, pumping water, 
churning, grinding, increasing egg 
laying. 

Earlier, better crops from electric 
hotbeds. Stronger, healthier calves 
...when treated with ultraviolet. 
Better oranges... with an x-ray 
playing “policeman” to toss out 
any below-standard orange. Food 
kept better . . . with electric refrig. 
eration. And better cooking . .. with 
all those electric kitchen helpers 
you treasure. 

‘OF course General Electric isn't 
really in the food business. But you 
can hardly find a farm, a factory, 
or a home where G-E research and 
engineering haven't helped get 
things done better. General Electric 
Company, Schenectady, N. ¥. 


Which Is the good orange? By 
inspecting oranges with G-E fluoro- 
scopic units after severe frost, Cali- 
fornia and Arizona citrus growers 
salvaged millions of good oranges 
that would have been condemned 
by other methods. (The unfrozen 
orange is the dark one at the 
bottom of the picture.) 

* 
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“Floating drugstore” feeds 2,000 sailors. Ico cream aplenty on battle- 
wagons and most combat ships is now made on equipment recently 
developed by The Bureau of Ships, Bastian Blessing Company (who 
built the freezers and cabinets), and General Electric (who built the 


refrigeration equipment). 


Ultraviolet for calves. Ultraviolet 
lamps make calves grow faster, 
healthier. Laying hens and baby 
chicks are also helped by such G-E 
lamps. Scientists and engineers at 
General Electric have devised elec- 
trical equipment to do dozens of 
different farm jobs from corn 


shelling to soil sterilizing 


Vitamin detective. Nutrition expert 
Dr. Jennie McIntosh works on ex- 
periment to determine best way to 
retain vitamins in cooked foods. 
This is one important project of 
General Electric's Consumers Insti- 
tute. Discoveries are made public, 
and also are used to improve G-E 
kitchen appliances. 


GENERAL @ ELECTRIC 
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Tose was when a file was 
toothed implement for abr 
or edges of metals and other materials." To- 
day, with Nicholson setting the pace, files are 
highly specialized. Research and experiment 
have produced literally thousands of kinds, 
cuts and sizes—each designed for some par- 
ticular type of material and operation. 

Oddly enough, it is in their minuter details 
—the teeth—that files have one of their most 
important distinctions. Look at the teeth of 
different files through a microscope or magni- 
fying glass. Height, thickness, spacing, angle, 
type of edge, relative depth of overcut and 
upcut—all make for incalculable combinations 
and characteristics. For instance, in Nicholson 
patented serrated-tooth construction, used on 
certain files, the teeth themselves have “little 
teeth"—to provide successive cutting edges. 

“Know your files” is important in the train- 
ing of a first-class mechanic, The Nicholson 
book, “File Filosophy," will prove helpful 
- +. 48 interesting illustrated pages. Free. 


NICHOLSON FILE CO., 19 Acorn Street, Providence 1, R. 1. 


(Un Canada, Port Hope, Ont.) 


NICHOLSON 
FILE ror every SS 


PURPOSE 


imply a “‘many- 
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Pores 
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Jeep with Wings 
(Continued from page 96) 


went into action on Guam. Under the com- 
mand of Maj. Gordon W. Heritage, of Wash- 
ington, D. C., it was based on a CVE, an oil 
tanker converted into a carrier. The ship 
lay off Guam for three days while the 
leathernecks went in over the beaches. Then 
the planes took off to establish a base at an 
improvised landing strip on Orote Peninsula. 

They had to land on a makeshift runway 
because air and sea bombardment had pul- 
verized Agana Field, the Jap airstrip. From 
3,000 feet away the Japs were lobbing shells 
from mortars and spraying the area with 
machine-gun bullets. The airjeep crews 
slept, when they could, behind bulldozers. 

Daily they flew behind the Japs’ front 
lines, Within ten seconds after they took 
off they were over enemy-held ground. 
Winging just over the tops of the trees, 
they helped shorten the Guam campaign 
by days by directing the fire of 27 batteries 
of Marine artillery, each with 12 guns. 

One pilot caught the glint of sun on steel 
as he flew low over the jungle. He ordered 
a concentration of fire. It cost the Japs 
three big guns, 60 trucks, and 400 officers 
and men. 

In Italy, during the European war, air- 
jeeps were used to lay telephone lines be- 
tween command posts and forward obser- 
vation positions in mountainous country that 
was hard to get to. The airjeep pilots un- 
reeled wire as they flew along. 

In Burma airjeeps evacuated 400 wounded 
British and Indian soldiers cut off by the 
Japs on the Arakan front. From a hastily 
built landing strip they had to fly nearly 
1,000 miles in short hops back to their 
home base. 

In Algiers, an airjeep pilot sighted a herd 
of gazelles roaming the countryside behind 
the coastal hills. He organized a hunting 
party and dropped several of the animals 
with rifle fire from the air. A retriever in 
@ ground jeep collected the meat. Camp 
cooks featured “gazelleburgers” on the 
menu. 

One airjeep was credited with downing a 
Messerschmitt fighter. When the Nazi got 
on his tail the airjeep pilot flew into a dead- 
end ravine. Turning in a circle hardly wider 
than the span of his own wing, the Ameri- 
can pilot watched the German, unable to 
maneuver out of the hole he had bungled 
into, crash. 

For two months airjeeps were used to 
keep traffic rolling on the congested “Red 
Ball Express” highway line between Cher- 
bourg and Paris before American engineers 

(Continued on page 214) 
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How a U.S. Warship 
won a tank battle 


It happened during the invasion of Sicily... 
U.S. troops had landed. Before they could get 


tanks and artillery ashore, Goering’s Grenadiers 
staged a savage tank attack. 


Suddenly, five-inch shells began bursting 
among the surprised Nazis. Tank after tank was 
picked off with deadly accuracy, and the remain- 
ing tanks scurried for cover. Goering’s Grenadiers 
had suffered a sound thrashing. 

And somewhere out in the Mediterranean 
the jubilant gunners of a U. S. destroyer polished 
up their 5-inch “DP” guns—and decorated their 
ship’s trophy panel with silhouettes of Nazi tanks! 

“DP” is the Navy designation for Dual Pur- 
pose. Those five-inch guns can fire at surface 
targets, but they are equally deadly antiaircraft 
weapons, 

‘The secret of their ability to perform either 
task with devastating efficiency is the Navy’s 


How the Ford Gun Computer helps make the Navy's 
fire-control system equally effective against aircraft and 
targets on land or sea. 


system of fire control, based on a number of pre- 
cision instruments and controls. 

‘The “Brain” of the system—an incredibly nim- 
ble, accurate, and tireless one—is the Computer, 
located far below decks where it is protected by 
heavy armor plate. 
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The Computer was developed over a period of 
years by the Ford Instrument Company, a divi- 
sion of Sperry Corporation, working closely with 
Naval engineers. In use, this device receives a 
bewildering aggregation of fire-control data from. 
a Rangefinder, a Director, and other precision 
instruments. 


In a split second it automatically solves 
mathematical problems that would occupy a 
mathematical wizard for hours. The solution of 
the problem is transmitted to the ship's batteries 
through the “brawny arms” of Electric Hydraulic 
Gun Drives which train and elevate the guns and 
keep them on the target. 

And that is why gunners of the U. S. Navy 
can lay a string of hot bursting, high-caliber pro- 
jectiles along the path of an enemy bomber or 
torpedo plane . . . as well as pick off a tank miles 
away on shore. 

That's why our Navy is the fastest, straight- 
est-shooting Navy in the world! 


SPERRY 


CORPORATION 
30 Rockefeller Plaza, New York 20 


FORD INSTRUMENT CO., INC. 
SPERRY GYROSCOPE CO., INC. 
VICKERS INCORPORATED 

Waterbury Tool Division, VICKERS INC. 
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Bird’s Eye View... 


‘UST looking at the outside, as Defoe’s little 

feathered home-builders are, can’t pos- 
sibly convey any idea of the comforts and 
advantages which are being perfected for 
your postwar home! 


@ © Many new features that will save 
hours of tiresome housework are among the 
advancements in functional design, planned 
by Defoe’s Housing Division for homes of 
tomorrow, large and small. These scientifi- 


cally planned Defoe home-units will offer 
not only beauty and individuality of design 
but also the financial advantages made pos- 
sible by modern mass production methods. 


@ @ And remember that today, while 
you're investing in War Bonds to do your 
part in winning final Victory . .. you're also 
steadily adding to the nest-egg that will help 
to finance your future home, when you're 
ready to buy or build ie! 


(COPR. 165 DEFOE siiPBUILDING Co, 


HOUSING DIVISION-DEFOE SHIPBUILDING CO., 


BAY CITY, MICHIGAN 


‘Sia ame te der. 
ped 
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performance or double-your-money -back 


CLEANS OUT MOTORS & KEEPS MOTORS CLEAN 


Ping : ++ Sputter... Cough... Knock... 
your motor needs a Casite clean-out. At your 
service station, car dealer or garage—a pint 
in the crankease every oil change and a pint 
through the air intake every three months, 


is first. If not convinced that Casite pives you 
better and smoother performance, you get 
ouble-yout-money-back by filing out guar- 
antee certificate and mailing to The Casite 

Hastings, Michigan. Maximum 
‘efund is $1.20 per pint, twice the nationally 
‘advertised price of Casite, 
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Because My Floors 
Stay Lovely Longer!” 


Self-Polishing 
you plenty of 


twenty minutes your floor 
les with the same lasting 


perfect 


F automobiles. Clean- 
ing, too, is worlds easier. A 
damp cloth whisks 


drug, paint ordepartmentstores. 


‘TWE Simontz COMPANY 
‘OMICAGO 16, ILL. 


Jeep with Wings 
(Continued from page 210) 


got the French railroads into operation. 
Cruising back and forth above the narrow 
ribbon of pavement, they radioed word of 
traffic jams to the engineers charged with 
keeping trucks moving. 

‘The versatility of these lightplanes was 
proved anew by Lt. Col. John C. L. Adams, 
an infantry officer, during the invasion of 
southern France. Twice he landed behind 
the German lines in an airjeep to make 
personal contact with the commanding of- 
ficers of units that had been cut off. 

Occasionally, airjeeps were fitted with 
bazooka barrels on the under surface of 
their wings, and the pilots attacked extra- 
tough enemy gun positions with rockets. A 
variation of the installation is a small bar- 
rel platform on each wing strut. The ba- 
zookas are fired with lanyards. One pilot 
on the European front killed off targets as 
big as German Tiger tanks (P.S.M., Feb. 
45, p. 84). 

The Germans, British, and Russians have 
used their own types of airjeeps in a 
variety of ways. It was a slow German 
plane of exceptional performance, called 
a Storch, that snatched Mussolini from Al- 
lied captivity. Both the Germans and the 
British used lightplanes to land saboteurs. 

Red Army lightplanes were used to string 
parachute flares that guided tanks to weak 
spots in the German lines during the cam- 
paign in the southern Ukraine. The Rus- 
sians arm their airjeeps. They used them 
for bombarding German artillery positions. 

Fast thinking by a grasshopper pilot 
probably saved the life of Gen. George S. 
Patton in a close call on the Europea: 
Front. “Old Blood and Guts” was taking a 
look at the battlefield from a small liaison 
plane when a German fighter dived at it with 
all guns blazing. Patton's pilot dropped the 
grasshopper to treetop level, and the Nazi, 
unable to pull out of his dive, crashed in 
flames. 

Airjeep crews are proud of their outfits 
and their planes, and they sometimes look 
on the exploits of men who fly bigger, 
heavier planes with an ironical humor. One 
squadron in Italy organized a “bombing” 
mission of eight planes. The ammunition 
consisted of five-gallon tins of gasoline. 
Over the target, a German airfield, they 
solemnly unloaded their “bombs.” 

Back on their home field they wrote a re- 
port: “We failed to shoot down 120 enemy 
planes. We did not obliterate the target, 
and, despite flak which was not thick enough 
to walk on, we did not start fires visible for 
80 miles.” 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 


Now! Shop Measurements to 
One Millionth of an Inch 


With Simple Light Wave Setup! 


The wave length of light is the basis for this amazing new opti- 
cal measuring equipment—which measures millionths of an inch 
as easily as a micrometer measures tenths! All that is required, in 

n to a simple setup, is average eyesight, intelligence and 
arithmetic. 

As shown above, the work was placed under the Monochro- 
matic Light, upon the work and gauge block—and covered by the 
optical flat. The light, reflected back to the operator, by the top 
and bottom surfaces of the optical flat, creates interference bands, 
representing height intervals of 11.6 millionths of an inch. So 
that from the center of one dark band to the center of the next, 
the level of the work has risen or fallen 11.6 millionths of a 
inch. The bands, simply, are a contour map of the surface. Thi 
fact, in a simple mathematical formula, is sufficient to explain all 
the ‘shop uses of optical flats, and give the work measurement, 
quickly and accurately. 


Wrigley’s Spearmint wrapper 
Remember this wrapper, it means chewing gum of finest 
y and flavor. 
You can get complete information from Acme Scientific Division 

of Acme Industrial Co., 200 No. Lafiin St., Chicago 7, Ill 
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The Monochromatic Light. 


truly flat surfaces. 
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/magine-a ONE POUND Work Horse 


James Watt established the term “horsepower” as 
the work output of a strong truck horse, weighing 
perhaps 2,000 pounds or more. A Cyclone 18, 
roughly equal in weight, is capable of 2,200 horse- 
power. If the truck horse were as efficient as the 
Cyclone, he would weigh exactly one pound, 

All aircraft engines must have a low ratio of 
weight to power. If engines are heavy, the loads 
carried aloft are small, Lighter engines mean larger 
payloads, Of all aircraft engines, the champion is 
the Cyclone 9, the only service engine weighing 
Jess than a pound per horsepower. 


SEND FOR “ENGINOLOGY” 
only 25¢ 


100 pages of Engine Information 


of powes.Engoaonr explain ne 
Chitgiog, combustion and engine prio- 
GAA inbon-techoical terms: describes 
Ge relation eo planes and propellers 
Jost send 25 cents in U.S. coin 


Wright Aeronautical Corporation 
Dept. PS, Paterson 3, New Jersey 
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POUND OF METAL: A horseshoe and a gear for a 
Cyclone weigh one pound each. On the horse, this 
metal is just dead weight, for protection. A Cy- 
clone uses this pound of metal, in high-grade alloy 
form, to develop the energy of a 2,000-pound horse. 


609 HP AUTOMOBILE: The motor of a popular 
modern car weighs 609 pounds, delivers 90 HP. 
If it were built co Cyclone design, i¢ would turn 
up 609 HP for that weight. Most’ automobile en- 
gines weigh from 6 to 10 times as much per 
horsepower as Cyclones, 


WRIGHT 


“AIRCRAFT ENGINES 


curtissY¥@}wricut 


FIRST IN FLIGHT 
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SPARK PLUGS INSURE 


DEPENDABLE ELECTRICAL 


enercy £ % / 


Far back in the tail of the mighty 
Boeing B-29 is an Andover Auxiliary 
Power Unit equipped with Champion 
Spark Plugs, for generating electrical 
energy for the more than 140 electric 
motors which perform a great mul 
plicity of vital functions in this ship. 
On a combat in this is what the 
power from this engine does: It starts 
the main engines . . . changes the pro- 
peller pitch . . . raises and lowers the 
Giant dual wheels and landing wear 
+++ opens and closes bomb bay do 
‘operates the fape and brakes which 
slip out of the airfoil ... runs the bomb 
sights ... releases the bombs . . . turns 
the gun turrets... . computes the gun- 
ner’s sighting... fires the guns... and 
detects ground units . .. plus providing 
light and heat for the crews . id 
power for radio and intercom phones. 
Dependable Champion Spark Plugs 
here, as in hundreds of other vital war- 
ime assignments, are adding new pres- 
tige to their reputation for better 
ance and greater dependabil- 
ity, in every engine. Champion Spark 


Plug Company, Toledo 1, Ohio. 
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DUST INVITES 


Muwaunee Dusress 


BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsin 
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Prison-Camp Ingenuity 
(Continued from page 67) 


ting needles out of bucket handles, then knit 
scarfs, sweaters, and gloves, to have some- 
thing to swap. One man made himself a tin 
suitcase, and another built a toy steamboat 
that ran on a spoonful of margarine. 
Desperate amusement seekers made kites 
out of toilet paper, until the Germans de- 
clared this sport verboten. Then, lying in 


| his bed one day, Major Orris saw a fly come 


in his window with a glider in tow. It was a 
tiny piece of paper, folded the way school- 
boys fold sheets into toy airplanes, and at- 
tached to the fly by a thread. From then on, 
the imprisoned airmen had glider contests 
with the flies as tow planes. 

During his year in Hitlerland, Orris saw 
only two movies. One was from Hollywood, 
“The Male Animal,” and the other a propa- 
ganda film about the beautiful scenery in 
Germany. “You can imagine how we felt 
about that,” he grins, But the kriegies made 
a curtain by sewing blankets together and 
put on stage shows for themselves. A loud- 
speaker blared German broadcasts at them, 
and they published two camp newspapers, 
lettering them by hand and posting them on 
the wall. 

At Christmas, the kriegies scraped wax 
from the paper wrapped around food and 
made candles, Major Orris thinned the paint 
from a box of children's water colors and 
decorated his window. Soon, nearly all the 
windows in the camp were gaily painted, 
but the prisoners got no “bash” (extra big 
meal) on the holiday. 

By January, they could hear the guns on 
the Eastern Front. The camp was near the 
Oder, and the Russians were coming that 
way. On an hour’s notice, in the middle of 
the night, the kriegies were marched out 
into a snowstorm, with the temperature 10 
below zero. 

All the rest of the night, led by a horse 
and wagon, they marched three abreast in 
a column more than a mile long. Trails of 
blood were left by the bleeding feet of the 
horses and the guards’ dogs. When a plane 
swooped low as though about to strafe the 
marchers, some men dived toward the 
woods, and the guards opened fire on them. 
Stragglers, whether guards or prisoners, 
were just left behind. One guard carried his 
police dog in his arms for warmth; other 
guards fell in the snow. 

Polish women enslaved by the Nazis 
looked out of a factory window that dawn 
and wept when they saw the bedraggled, 
motley line of prisoners tramping down a 

(Continued on page 222. 
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LIFE SPAN OF LUBRICANT VITAL 
in making your car “feel” better 


Coenisictidcesecsa rapidly grow old 
on the job. Time and the effects of oxidation can gum it up or dry 
it out to the point where it’s useless as a lubricant. Then your car 
no longer rides smoothly — a sure sign of the onset of wear. And 
no wonder! Here’s what happens: 
| Proper lubrication permits inde. 


pendent vertical motion of wheel 
riding a road irregulacicy. 


Improper lubrication tends to bind 
shackles, causing wheel and chas- 
sis to move vertically as a unit, 


You can avoid the danger of prematurely 
worn bearings by having your car chassis 
lubricated with Marfak because this Texaco 


ra 


Dried-out lubricant 

Sot take tn tres ts: a 

bricant. Unless it is 

cleared, the bearing will 

| bind and eventually 
freeze, 


even wear, chattering 
and eveatual destruc- 
tion of the bearing. 


fete weleone 1 TEXACO DEALERS 


JULY, 1945 


be Don't miss the TEXAED STAR THEATRE om Sundoy nights with IANES MELTON 
Gnd fomous guest stars. See your newspaper for time ond station, 


lubricant has an exceptionally long life span, 
The drying of lubricants also results in 
clogged bearings that resist the injection of 
fresh lubricant, or bearings that remain 
partially caked with dried-out lubricant, as 
illustrated at the left. 
However, Marfak chassis lubricant is scien- 
tifically designed to remain fresh over long 
periods, to resist oxidation, and to stick to 
the job. You can feel its cushioning effect 
as you drive — assurance that your car chas- 
sis is protected against wear. Marfak is both 
cohesive and adhesive; that is, it clings to 
bearing surfaces and, in addition, resists any 
tendency to wash out, jar out or squeeze out. 
Protect and economize by changing to 
Marfak today! It will help keep your car 
on the road! THE TEXAS COMPANY 


Enjoy Life with 


nie” 


we 
MILLER BREWING COMPANY + MILWAUKEE, WISCONSIN 


2202 Buy War Savin 19s Bonds ond Stamps regularly. POPULAR SCIENCE 


IS YOUR CEILING 


750 wile 


FROM YOUR FLOOR? 


Believe it or not, there is probably greater difference 
between the temperature at the ceiling and floor of your 
house than there is between the average temperature of 
Chicago and Birmingham, Alabama — 750 miles farther 
South. For, in the average home or apartment, the 
temperature at the ceiling is often twenty degrees warmer 
than at the floor. (Sce chart below.) Unfortunately, 
the heat that rises to the ceiling is largely wasted, while 
the floor may be drafty and too cold for comfort or health. 


But, Minneapolis-Honeywell has devised a remarkable 
new heating control system that will correct this 
situation. Ic is called MODUFLOW. By an ingenious 
method of heat control and supply, Moduflow nearly 
equalizes floor and ceiling temperatures; result, uniformly 
comfortable temperature from ceiling t0 floor. 


Every home or apartment, however modest, can 
affotd the greater comfort and efficiency of Moduflow. 
Mail the coupon today for free booklet that tells all 

about Moduflow. 


papa 
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CLEAN ENGINES 


Smooth running, long lasting power requires 
‘8 clean engine—an engine free of sludge, gum 
which accumulate in the lubricating 
‘and cause the motor to become slug- 
\d unresponsive. These petroleum resi 
‘dues are a major factor in destroying engines. 

LOOSITE and SILO, swift-working solvents 
of petroleum residues act quickly and safely 


im and acid. LOOSITE 
‘SIL0O added to 
in. A simp! 


harmless, economical method of obtaining 
maximum performance and longer life from 
‘your car. 

Preservation of today’s irreplaceable mo- 
tors is vital—so ask your garage, service sta- 
tion or auto dealer for the LOOSITE and $1LOO 
treatment—then notice the way your engine 
responds. Your car will run better and last 
Jonge: 


It you heat with ol! — write for information om 
S1L00 FUEL OIL TANK SOLVENT. 


PETROLEUM SOLVENTS CORPORATION 
1331 Madison Avenue, New York 17,N. Y. 
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Prison-Camp Ingenuity 
(Continued from page 218) 


side road. The men were billeted that day 
in a barren, dusty room over a pottery 
works; other days they slept in barns, and 
once on a woodpile. The snow turned to 
rain, and the crude sleds on which some of 
them dragged their packs had to be dis- 
carded. 

Many had fatigue visions of rosy sunsets, 
fireworks in the sky, and beautiful green 
pastures. Eventually they were herded into 
cattle cars. The 50 men in the car with Or- 
ris found they could all lie down at once if 
they carefully knit their bodies together, 
and they jolted on across Germany to 
Nuremberg. 

There the weary, underfed, sick, and 
dirty men were soon covered with vermin 
and bites, because the cells into which they 
were dumped had not been cleaned. They 
received fewer Red Cross parcels, and the 
soup was often full of weevils. “The more 
weevils we got,” says the Major, “the better 
we liked it. That was our meat ration. 
Some of the men became so weak they sel- 
dom left their bunks. “They blacked out,” 
Orris explains, “if they stood up quickly.” 

American planes bombed the big railroad 
yards just beyond the prison fence. At 
Sagan, some men had been shot for rushing 
out and showing enthusiasm during air 
raids. But here they were allowed to sit on 
the sandbags and watch the fireworks while 
the guards ducked into slit trenches, 

Major Orris and another kriegie escaped 
while being marched out of this camp, fled 
to the woods, built themselves a lean-to, and 
waited. They were afraid they'd be caught 
if they moved on—and Patch was coming 
toward them. 

For two weeks they waited, listening to 
the guns, and living on scraps of food left 
by German troops who camped near by. 
They found other escaped prisoners in the 
woods, and played bridge two evenings with 
a couple of Englishmen. But the days 
seemed endless, so they risked moving on 
toward the northwest—and almost ran into 
a tank concealed in the brush. 

Neither of them had ever seen that kind 
of a tank, so they supposed it was German 
and backed away fast. But when they 
peeked out farther on at an autobahn, they 
saw a long column of such tanks rumbling 
toward them—and the faces beneath the 
helmets of the men on the first tank were 
black. 

“We just about cried,” says the Major, 
“because when we saw that they were 
‘Negroes, we knew we were free.” 
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Quiet in fractional H.P. motors means minimum 

vibration. Quiet indicates to the engineer precision 

‘dynamic balance, rigid adherence to close 

tolerances, modern manufacturing methods and equipment. 
‘These factors, plus suitable mechanical and 

electrical design, characterize BALLENTINE MOTORS. 
BALLENTINE MOTORS are made in ratings 

from 1/1000 to 1/6 H.P. for various applications. f you 

require a quiet motor—engineered for long Iife— 

built for your application, consult Russell — 

‘exclusive manufacturers of BALLENTINE MOTORS. 

‘Write for descriptive bulletin 


BALLENTINE® 


MOTORS 


ites: BALLENTINE MOTORS 
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REALLY conmevame cunee 
KNOW 


PIPES esses orooph cranny 


CHAMBER GUARD 
bors me 


YOU TASTE ONLY THE SMOKE when your pipe is a Royalton Crown. Bitter 
juices and slugs are taken into protective custody— permanently trapped by 
the condensing well and other patented features of this pipe. Its construction, 
| different from all other pipes, keeps bowl and mouthpiece dry and cool .. . 
HENRY LEONARD & THOMAS, INC., OZONE PARK 13, N. Y. 
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ynore than FePSY 
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The “Flying Jeep” has a hundred war jobs — The postwar “Flying Jeep” 
including photo and reconnaissance work, artillery of light plane uses . 
spotting, tank direction, bringing out wounded, travel, for aero-clul 
and personnel transfer. surveyors, 


chers, farmers, and 


Other planes designed and developed by Consolidated Vultee are: 


LIBERATOR EXPRESS . . . transport PRIVATEER . . . search bomber 


CATALINA . . . patrol bomber RELIANT . . . navigational trainer VALIANT... . basic trainer 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


Son Diogo, Calif. Tucson, Ariz. Nashville, Tenn. Dearborn, Mich. Elizabeth City, N.C, 
Vultee Field, Calif. Fert Werth, Texas Louisville, Ky. Allentown, Pa. Miami, Flo 
Fairfield, Calif, New Orleans, La. Wayne, Mich. ‘Member, Aircroft Wor Production Council 
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SEA LEVEL TO STRATOSPHERE! 
AC is chosen for utmost Reliability | 


Back in “civvies,” TWA’s great Stratoliners are 
again furnishing de luxe transportation from 
to ocean. TWA has reconverted and 
ers for utmost reli- 
ability, choosing AC Ceramic Aircraft Spark 
Plugs to fire the powerful engines. 
TWA is one of several leading airlines whose 
engineers pin their faith on AC—just as do the 
engineers of 2 out of every 4 cars, trucks and 
coaches built in America. 
During World War I, AC developed the first and 
only ceramic aircraft plugs for Liberty engines. 
Constantly improved, these plugs have helped 
to make aviation history, from Lindbergh's con- 
quest of the Atlantic to the newest records of the 
Constellation and the C-97. Their war record 
extends from Berlin to Tokyo. So, too, does that 
of AC’s automotive spark plugs—the kind you 
use in your car, truck or motor boat. 
[AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


One of TWA's 4-engine 
Bocing stratoliners 
Navajo, Apache, Zant 
Comanche and. Cher 
Keer “whose "1200 hp. 
Wright "engines arc 
Kepe fising by AC 
Ceramic Aircrafe Phage 


K PLUGS 


SPEED FINAL VICTORY — BUY WAR rans 
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Fishhook Holders Formed 
from Wire and Cork 


GuTTED hooks kept on 
this holder will not be- 
come tangled in the tackle 
box. If three or four are 
made, all the hooks being 
used on a single fishing 
trip can be dropped into 
the water with a string at- 
tached to let the gut sof- 
ten. Notice how the wire 
is bent at’the top so that 
the loops of’ the gut can 
be quickly attached or de- 
tached. Use a large cork 
and light wire so that if 
you accidentally drop the 
holder—and hooks—over- 
board, the cork will keep 
it afloat—R. P. DIERKES. 


TWISTED WIRE INSERTED IN BOTTLE CORK 


Cylinder Squared for Cutting 
by Use of Sheet of Paper 


CYLINDRICAL objects such as pipes, col- 
umns, and the like can be squared true with 
their sides by wrapping a sheet of paper 
around them until the ends meet, At least 
one edge of the paper must be straight. 

After the sheet has 


- been wrapped flat 
one tose ainst the cylinder, 
ornaoes 


a mark with chalk or 
pencil along the edge 
will serve as a cutting 
guide.—M. LiGocK1. 


“W's a ladder-back chair, isn’t it? 
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Wlan-Wheat a Hote Clamp / 


New Speed Clamp” Features 


Exclusive, self-locking ratchet type design. 


Uniform circumferential pressure—no pinch or bind. 


1 
2. 
3. 
4, Faster and easier to install or remove. 


Lotch by hand 


‘Widely used throughout military aircraft. May be used over and 
cover again. Sizes from ¥2" ©.D. up. In writing for somples, please 
give outside diameter of hose with fitting inserted. 
TINNERMAN PRODUCTS, INC, 
2022 FULTON ROAD CLEVELAND 13, OHIO 
‘tn canedas Watece brnes Ea Lt Manton, Ont. n England Simmands Aarocearie in Londo 
‘Trade Mork at 
SPIO et He 


FaSTess THING IM FASTENINGS 
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Lightest weight—lowest profile—sturdy spring steel construction. 


Remove with screw driver 


Speed Clamps for hose cone 
nections are engineered and 
produced by the monufacture 
‘ers of the famous SPEED NUT 
shown above. 


227 


Quick, Ma! Hand me the Weldwood Glue! 


When you want to fix things fast. . . re- 
member Weldwood Glue. It’s quick to mix 
s+ €asy to use... tremendously strong... 
stain-free...rot-proof...and permanent, At 


WELDWOOD 


PLASTIC RESIN 
WATERPROOF GLUE 


hardware stores, lumber yards, chain stores. Unrrep Srarss Purwooo Conroxarion, New York 18, N. ¥. 


'e e 
Kills Mildew! 
saves stored articles! 


SS 
Muoew isa scounce which can be S| 
more destructive than rats, moths or ~ 
‘vermin. It can damage or destroy those ~ 
precious articles so difficult 
‘Now a newliquid—Mil 
—has been scientifically develope: 
rid your home of mildew. 
Mil-Du-Rid kills mildew instantly, 
return for month: 
luggage, clothing, 
ind all stored articles with 


dew damage. Get Mil-Du-Rid from 
your department store, paint, grocery 
or hardware store. 


MILO 


Inteichemical Corporation 
i son, Dept. N75 


“ADD POWER 


to your 


CRAFT SKILL 


Write on st 
gloss, pl 


<engrave on 
stice into 


wood, linoleum, cardboard, 
doth 


tool leather. . . ham 
do “hand 


a) 
‘work with 


Seal BURGESS 


Be Vipro-tool 


BURGESS BATTERY COMPANY 


TERRIFIC. BARGAINS: 


‘To transiate millimeter 


YZ//AN WAR SURPLUS “SSS 


LENSES’ PRISMS 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers, Photographic Gadgets and Hundreds of 


Experiments with these Low Cost Lenses. 
ts} 25.4 mm. equals one inch. 


Stock ¢ 3004.N . . . SILVERED TANK PRISM—Price $2.00 
Sachs Postpaid. Hiustzated Booklet on Prisms included FREE. 
FOUR SILVERED TANK PRISMS—Special—$7.00 Postpaid . .- 
‘alae the most sensational bargain we have over been able i 
RORRO PmisM SET FROM ARMY'S ¢ POWER BINOCULAR. 
Consists of 2 fsms to make en erecting system for 8 


Telescope: 
Stock # 3010-N..... $2.00 Pestoaid 


MISCELLANEOUS ITEMS 


Porro Abbe Prism é 
Pentagon Prism = : 
10" Pleces Circular’ “Ai ” Plate’ “Giana 
{Dlatn$i mm.—tor maklag Milter) = 
2 Reducing’ Lease e 


7 
40 mm. Neg. Lens. Cross Lines 
Right Angle Prism 48 mm, wide 
(3rd grade) 

Six Threaded Metal Reticie Geils 
Furst Surface Aluminized. Mirror, 
Diam. ia ¥ 
Perfect Pland-Convex Lend, Diam 
12/5 mms. 1. 30 mms, _ 
Noutral Ray Filter size aia x 2444. 227 
Round Wedee 08 mm. Diam.” ° 


ireratt 6 
Lens Cl “one Feat 
sheets) aise fs" x 11" 1.80 
Educational Set’ 1" blank ‘and 1° finished 
Porro Prism (3rdgrade) 25 set 
1003-N 50 Powar Microscope Lens Set Jo Sate 
4028:N 8 Power Mounted Magain sien 


(Minimum order 
FECT ACHROMATIC TELESCOPE OBJECTIVE LENS 


Diam. 1% Inches, FL, 20 inches, 
Btock # 6091-N-. +--+ = : $5.00 Postpaid 


Order by Set or Stock No.—Satisfacti 


SPECIALS IN LENS SETS 


fe Project and Idea Booklet with all sets, 
Special” 15 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, low Dower 
icroscope, strong magniers, drawing projector. photo 
Telephoto lens, dummy focus "eo 
Flereosconle viewer. ground a 
Eopying, ultra close-up 


Sh 82 Laman Priam 
Eee "S190 Povtgaig, The vaviely of Lenses and 
Pelt In thd enable You to conduct countlons 
Deriments, ‘build’ ‘great varity" of Gptieat ‘Equipment 
Sensational buy. 
NEW 50 PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES’ 

Contains wide variety of projects and fully covers the fascl~ 
atin ace of ail Lenses facsetalitted above y's only $1:00 
MFG. FOR NAVY'S 7 POWER 

IECE LENSES. jsdpien Binoeu 
Iara, alleroscopes, ete, Diam. of eye lone 16 mim. Diam, of 
eld tens. 28 mm: Bye achromat airondy comented. 
Stock = 6108-6 ‘$1.00 Postpaid 
8. MM. MOVIE PROJECTING LENS SET—Consists of 2 Achro- 
futie Lenses diam. 19 mm- and a FL. when combined. of 
pprox. one inch. Each lens has the new magnesium Aurido 


ow reflection coating 
: <$1.40 Postpaid 


finely engraved Ret 
fast ike. thows 
fokyo. Worth 


$1.00 Postpaid 
An exceptional opportunity to 
‘both Crown and Piint 

ing. Many prism 
$5.00 Postpaid 
$1.00 Postpaid 


Stock #"s0n-W 


Five assorted 


703-N 8 ths. {minimum weight) 
702-6 1¥%s tbs. 
MAGNIFIER SET Magnifying Lenses. . . Powers 
from 1 to 10. Various diam. for many uses. 
Free, Wooktet on, Home-made marnifiers incluged 

2:00 Postpaid 


“TANK PERISCOPE 


Complete Set Mounted Components 
Have fun! Make a real Periscope. Use it to see over the heads 
ToNSee ‘under waver, t9 see. out windows without 
iter uses where observation 


Stock = 


Us. Army Tanke 
Mounted in metal’ and. plastic. 
Feguited tg dnian hs exceptignal Perlucope, Set wolgh 2% 
{ign Overall Jongh 61." width 21/0" ormalfy retail 
at $40 to $50. Stock = 7O0-N. $3.06 8 Compe ‘Sot Postpaid 
Two Sets (four units)... Special $8.50 Postpaid) 


ion Guaranteed 


lywood, body. frame. is 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD W. 
ARMS 


BLADE SNAPS ON... 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


‘A war-born invention—by ANCO—first 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them. But he forgets to re- 
mind you? Too busy? It’s the war! 
You can’t shoot him for that. 


PATENTS, 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind him.GetRAIN-MASTERS 

. patented features . . . original 
equipment on many makes of high 
grade peace-time cars... used on our 
fighting tanks and trucks and ships 
and bombers too . . . because ANCO 
RAIN-MASTERS clean quicker, 
clean cleaner... last longer. May 
save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gos. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 


STRIPS 


Lengths of Discarded V-Belt 
Make Unusual Doormat 


DISCARDED V-belts can be put to use again 
as a doormat if you have or can obtain 
several of them. Cut the belts into strips 
about 2 ft, long, or place shorter pieces end 
to end to make up the required length. Use 
finishing nails to fasten the strips to a piece 
of %” stock or waterproof plywood, as 
shown above, driving in the heads with a 
nail set. Separate the strips with inverted 
sections of belt—AXEL E. OGREN. 


ia Broken Hacksaw Blades 
in Jigsaw Cut Metal 


HEAVY metal work puts a strain 
on the delicate blades of a power 
jigsaw even though only straight 
cuts are made, You can save these 
blades and get much sturdier serv- 
ice by using a broken hacksaw 
blade. Grind the ends so they will 

a fit the jigsaw chucks—D. 8. G. 


usar 


“Am | getting absent minded?” 
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These Lathes are “TWINS” in the Store. 
but the advanced engineering of the DELTA LATHE 
means greater satisfaction in your homecraft shop 


“Hidden values” in Delta Homecroft 
Power Tools assure you of trouble 
free performonce 


The quality of your p 
lot to do with decermining 


Plans for Boat 


That's Fun to Build Because it doesn't make Delta tools look 
y Furto User much dif makes of 


you of longer bearing life. 


Pre-loaded Bearings 


This is the result of an, extra manufac: 


amas Precsion-bored Bearing Seats 


“Trade Mark Reg. U-8, Pat, Of. These bearing seats help keep all pacts 


ined up properly, so that you have 
greater assurance of producing finished 
pieces exactly according to dimensions. 


Precision-ground Shafts 


These are shafts built to run without 
any “wobbling’ which might throw off 


Your measurements 


help eliminate 


hobbyist 

mt res that help 

you pet the most out of your exciting 
ib 

Tight now, save for your happiness 

by 


— and earn the right to enjoy it — by 
buying and holding War Bonds. 


THE DELTA MANUFACTURING CO. 
682G E. Vienna Ave., Milwaukee 1, Wis 


The line of Delta 
enact tocar) 


MILWAUKEE 


re; Homecraft 
Delta Shoper. Power Tools 
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New Bedroom for Betty? 


on Room? 
Basement Recreation Se 


HERE’S REAL HELP IN MODERNIZING! 


What can you do right now to modernize your 
home? How much can you do? What will it cost? 

Today, it’s easy to get real help in answering 
these questions! Today, you can make many of 
your dreams a reality! For example: 


BUILD THAT 
NEEDED ROOM! 


Beautiful modern 
rooms like this are easy 
12 create in your atic 
es at low cost—wi 
BE Yood Interior Fin- 
5 ish, NucWood has soft, 
5 fadeproof colors; .jewel-tinted moldings. And 
3. Nu-Wood is low in cost—easy to apply. 


BRIGHTEN THAT 
LIVING ROOM! 


ked plaster—peel- 

ingy walls! 
1-Wood hides them 
with a surface of fresh 
eauty. In living rooms 
ing rooms— in 
bedrooms—in attic or basement rooms—D 
Wood will give your home that modern look! 


Biabam oc 


THE KEYNOTE OF COMFORT! 


Use Nu-Wood to bring beauty 
into your home. Use Balsam- 
Wool to provide more comfort. 
il coupon for complete 
information. 


GUARANTEED 
SEALED INSULATION 
> 


Please send me more information about modernizing homes 
with Balsam-Wool and Nu-Wood. Tam a Home owner (, 
Renter 0), Architect (), Contractor (), Student Ol. 
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YOU MAKE 
YOUR 


64 pages crammed full of useful 
information . . . action pictures of 
machining operations . . . unique 
features of construction and help- 
ful facts for selecting your shop 
equipment ... send for your copy 
today. 


ATLAS PRESS COMPANY 
hor St., Kalamazoo 13D, Mich. 


FREE! MOST COMPLETE 


RADIO PARTS 


CATALOG 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 


New R-E Resonance ond 
Geil Winding Colcvlator 
5 


RADIO'S FINEST BOOK VALUES 
5 
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AMAZING 
LIQUID INSULATION 


amp) E 

tions. It’s the answer to hun- 
‘ds of insulation jobs in the 

ymmercial oF horae shop. 


ipabattereg oop thee 
? dehting aborts be- 


1 TREATMENT FOR 6-MONTH SAFETY! 


ignition systems, helps start 
rain-stalled engines. Use on 
any electeic motor of gasoline 
‘engine 

farm machinery . . . home 
appliances, boats, planes. 


U. , Industrial Chemicals, Inc, Dept. E-1 
‘60 I, 42nd St,, New York 17, N. Y. 


The original hand tool and today’s finest for pre- 
cision work on any metal, alloy, plastic, wood, horn, 
bone, glass, etc. Fits your hand comfortably, per- 
fectly balanced, weighs only 12 ounces—it’s the 
“non-fatiguing” tool. And Handee’s usefulness is 
ive as the number of quick 
-to-change accessories you 
‘own...choose from more than 300 
in the Chicago line. Operates on 
AC or DC current at 25,000 r.p.m. 
With7 accessories, postpaid $18.50 
Write for tree new 64-aze catalog 

HICAGO WHEEL & MFG. C 

W. Monroe St. Deot PO. Enicazo 7, til. 
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one of your 
Davidson 45's. 


e 195 in our 
ry man was 
jey-Davidson 45. 
We gave them a lot of abuse 
but they still ran in tip-top con- 
dition. Every one of our boys says 
his first purchase after the war is 
going tobe a new Harley-Davidson.” 


That's a swell tip, Pe. Glenn S., to 
every fellow who's looking forward 
to the fun and thrills of motorcycling 
in the happier peace days to come! 


HARLEY- 
DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. 
Deperiment PS, Milwaukee 1, Wisconsin 


Please send 
“Enthusiast” 
cycle 


¥e ANCIENT PIPE OF 


FRANCE 


$10 — Lis 
‘Sternerest Uitratine 


Supplies limited 
Fou may hove 


models, but it's 


Write for “Pointers on Pipes"”—FREE 
LBM Stern, Ine., Stern Bide, 56 Peart St, Bhiym 1, HY. 
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Film Spools Make Good Pulls 
Pee i 7 


HANDLES for light drawers can be made 
from roll-film spools by sawing across the 
wooden core about 5/16” from the metal 
flanges. Two wooden blocks arranged as 
shown above to hold the spool away from 
the side and bottom of the miter box will 
make the cutting easier. A hole already 


| exists in the core to a depth of about 5/16", 


but the neck of the pull can be made longer 
than that, of course, by drilling the hole 
deeper. Fasten the pulls to the drawers with 
roundhead wood screws or small bolts and 
nuts.—WILL THOMAS, 


Mousetrap Used to Hold Bills 


Renove the trigger 
from a new mouse- 
trap and fasten the 
wooden block to a 
desk or wall with two 
brads or screws so 
that the spring faces 
downward. It will hold 
a surprising number 
of bills and letters. If 
painted an attractive 
color, it also can be 
used’ on the kitchen 
wall for grocery bills, 
recipes, and memos. 
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@ Blockbeards, whitebeards, tough beards, iy 

feother-like texture — all find 
19 comfort in PROFESSIONAL 

t are precision-honed and micro- 
tested for keener, better shaving. TOUCH and 
¢ all that the words imply: @ whisk 
iskerless! No matter 

r or density of your foliage, use 4 
jodes for the best shave ever! 


ufo Taal TOUCH and. GO Eheaving 


NEW FULL-COLOR 
HANDGUN POSTER 


SWELL FOR... « 
‘CLUBROOMS 
(OR YOUR DEN 
AT HOME! 


CUTAWAY 
MMLUSTRATION 
SHOWS JUST HOW 
A MODERN 


TEUS ALL ABOUT... 
GREAT SEW séw 
‘MODELS RIGHT REVOLVER 


BACK TO 1854! WORKS! 


WATCH ; Mail spy. "Ten-Ring Tipe Poster at 


SMITH. & WESSON pas 


Springfield 2, Macs, sTaKeT. 
FOR FIRSTS IN FIREARMS 
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No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


Spinia “or aro 
rege ee 


MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 


Wieen Beth Opening 
ay atyior aye Tome 92: 


“EVERYTHING Metal Items 
Need In an agi 
* THE NEW 


HEMP OI 35.N 


Oe 
PUMPS 222: 


UTICA TOOLS 


faithful ALL TYPES 
ion FOR MORE TOOL 


scientific é MILEAGE 
You can prolong that faithful service indefinitely, = a ee 


if you insist upon an AC when you 
fe your resent pump with a 
; eae eee Ask Your Dealer 


new or rebuilt one. 


"BUY WAR BONDS + BRING VICTORY QuicKER | ooo 


UTICA "Eee 


Buy Wer Savings Bonds and Stamps regularly. 


U. S$. Navy’s Grumman Hellcats Strike Over Japan 


SMMMNMUNAN 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L1L,N.Y. 


QUALITY 


You're sure of top quality 
and performance when you take hold 
of a Millers Falls Hack Saw Frame. 

No, 84 (shown above) is about the 
finest frame made. Its excellent design 
and fine construction details will serve 
you ind several more generations. 

Millers Falls offers a complete line 
of quality hand and electric tools. 
Some are available now. Ask your 
dealer. He may have yours. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS COMPANY 
GREENFIELD, MASSACHUSETTS 
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Twist Drills Are Straightened 
Between Hardwood Blocks 


Twist drills that have become bent in 
use can be straightened by rolling them be- 
tween two hardwood blocks. Exert consid- 
erable pressure on the upper block while it is 
being thrust back and forth.—ALBERT JONES. 


Carton Becomes Artist's Bowl 


soereamnsrs 


eee AN ARTIST can con- 


vert an ice-cream car- 
ton into a water bowl 
that will stand up for 
a considerable length 
of time. With a razor 
blade, slice off the up- 
per part of the carton 
to reduce it to the best 
working size. Notches 
cut into the upper edge will prevent brushes 
from rolling off. Such a bowl should prove 
particularly useful for outdoor sketching if 
it is impracticable to take along a glass 
container.—ERIC SLOANE, 


Wheels Mounted on Lag Screws 


La screws and pipe nipples offer a solu- 
tion to the problem of how to mount wooden 
wheels on a wagon or other homemade 


‘The nipple threads into a hole of the 
proper size in the wheel. A lag screw of the 
closest fit then becomes an axle. A washer 
placed next to the head of the screw will let 
the wheel turn more easily.—ORSON L. DYER. 
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batteries give you light 


Since war began, Winchester batteries 
have helped get countless war jobs done. 
That’s why Victory is coming nearer. 
When the war is won, Winchester flash- 
lights and Winchester batteries will be 
available to you again. Winchester 
Weterpresf, sheckpreef, rediom diel Repeating Arms Company, New Haven, 


Sad aga peste oryately, praseaen) Conn., Division of Olin Industries, Inc. 


Noc,FY 12115 Jewels, stainiew steel 599 75 


No. FY 331 —(5 jewels: stainless steel s4q gi) 


No. FV 328— 17 jewels. SELF WIND: 
ING. sHoinlews steel cate $59.75 


Write for Free Illustrated Booklet "FV" 


BELL WATCH COMPANY 
Rockelliey Center, New York 20, 6. ¥. 


Tmestite ald 


New Canvas Paint 
finds dozen uses 
‘round the 


house 


You have never used a paint like 
Setfast. A single application both 7 
beautifies and prolongs the life of UNUSUALLIGHTS THAT 


awnings, canvas porch furniture, HAVE SERVED MAN... 
auto tops—and all outdoor canvas. fn the dark days of Arctic 
Most amazing, Setfast does not toe Eating, bentog 
stiffen canvas, nor chip off. Can be wn 
sprayed or brushed on. Get Setfast 
at your department store, hardware 
or paint store, 10 sun-resistant 
colors—also black, white and clear. 


Cotfatt = 
| sammie 1 
sesneae El 


CANVAS | Name. 
PAINT | Attn 


Viant, bullet fost 
Winch 
batteries. 
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«she goes to the movies and church 
with us and hears everything for the first time im years. She 
to hear about your experiences and share 
joy with you. 

fends say it's 4 miracle, And V't always bless the 
day got ber to g0 with me for a demonstration of that New 
Zenith Hearing Aid. She wouldn't part with it mow for a 
thousand dollars... 


eee 


If you have friends or relatives who do not hear well, sug- 
‘gest thae they visit the nearest Zenith dispenser and try a 
new Zenith Radionic Hearing Aid. Their own ears will 
decide how much better they hear. No one will ask them 
to buy 

There are three new Zenith Radionic Hearing Aids, 
priced at $40 and $50, to aid practically every type of 
Correctable hearing loss. And the new Neutral-Color Ear. 
phone is so inconspicuous ... makes wearing a Zenith as 
litele noticeable as eyeglasses, 


Choice of Amplifier Colors at no Extra Cost. 


‘THE NEW 


RADIONIC HEARING AID 
BY THE MAKERS OF ZENITH RADIOS 


<--= PASTE ON PENNY POSTCARD AND MAIL~ 


ZENITH RADIO CORPORATION, Dept. PS-7A 
6001 Dickens Avenue, Chicago 39, illinois 

Please send me your FREE booklet about the Zenith 
Radionic Hearing Aid 


Name 


Buy War Savings Bonds ond Stamps regularly. 


HANDY FURNITURE KIT 


te 
Dleteoutae—pags for iveelf" over and 


‘Amazing Results—Easy to Use 


altunteed. “Bckanted insdroctions supoiled’ Postpaid 


AMERICAN HOUSEHOLD BUREAU 
Dept. A, 520 N. Michigan Ave.,Chicago 11, Ill 


Srroxg ‘WOLD! 
fo. RGR, Tool Holders for nome Work 


‘ARMSTRONG BROS.TOOL CO. 
“The Tool Holder Peale” 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 


After War 
THE WORLD'S SAFEST ELECTRIC JIG 
SAWS will again carry the nam 


NC. 
FERNDALE 20, MICHIGAN 


ate Sem 


ONE-MAN 
ACTOR SAW 


OTTAWA | es 


Bogk, 
sereaiclet eter Si narvsurene ase 
ei eomrartets, (nate 


OTTAWA MFG. CO. 0-701 Fores Ave, Ottowa, Kansas 


\A SEA-GOIN’ MULE SKINNER | 


GETS WISE TO THIS 


LIFEBUOY 
SHAVING CREAMS 
EXTRA-MOIST LATHER 
STAYS MOIST...KEEPS 
BEARDS SOFT FOR 
EASIER SHAVES. 


THIS STAY-MOIST LATHER 
WILTS WIRY WHISKERS 
QUICK. KIND TO MY 
TENDER SKIN, TOO 


WHY EVEN WITH COLD 
WATER OR A USED BLADE 
ITGIVES A BETTER SHAVE 

THAN FAST-ORYING / 
LATHERS \ 


120 TO. 150 SHAVES IN 
THE BIG REO TUBE 


YOU'LL UKE ITs MILO. 
FRAGRANCE 


STOP SWEARING 
ATDULLBLADES _. 


HONES as well as strops 


Stropping alone won't put a mew edge on a razor 
blade. First you have to do what a barber does—boue 
it. Allegro both hones and strops double-edge blades. 


es on the honing stone, then on the strop- 
takes but 30 seconds. The blade cuts 
your beard with new ease, because it has a truly pro- 
fessional edge. 

$6.50 at leading cutlery stores. If not available lo- 
cally, we send postpaid on receipt of $6.50. 
Gract & Schmidt, Ine, Dept. 57, 381 4th Ave, New York 16, M.¥. 
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WOODWORKING 


when you have 


GOOD CHISELS 


‘The satisfaction of fine craftsmanship and 
real recreation will be yours if you equip your 
postwar home workshop with good Stanley 
Tools. Among these, none will be handier than 
an assortment of Stanley Chisels. 

‘The high grade steel and uniform temper 
throughout the blade of Stanley Chisels has 
long been famous with craftsmen. The blades 
hold a keen edge for a long time. Even after 
years of use, when grinding and honing has 
greatly reduced blade length, the fine-tempered 
cutting edge is still good. There will be many 
types and width of blades and designs of 
handles to suit your every need. 

Let Experts Help Select Your T 

Stanley has a free booklet for you, 


“The 


Joy of Accomplishment.” Crammed full of 


helpful suggestions for the hobbyist, it con- 
tains: a primary list of tools and a special list of 
tools to be added as needed. You'll also find the 
big Stanley textbook: “How to Work with 
Tools and Wood.” mighty useful. It’s yours 
for only $1.00. Mail the coupon today. 


= cm) 


MAILNOW_______________. 
STANLEY TOOLS, 

275 Elm St., New Britain, Conn. 
Please send by return mail — 


© The FREE booklet: “The Joy of 
Accomplishment. 


age book: “How to Work with 
‘and Wood. 


THE TOOL BOX 
OF THE WORLD 
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"$1.00 enclosed. 


"Du, Welded Endless 


TA i 


HOO STYLING... 


T rs = 
ra Ti Botan Gosnine. BusarTSe Pie 
HULL MFG. CO. 

Wweren, hie 


SURGES | nite 


RADIO |r 


s 
8 each 
2 ali seen 


tae 
FiRsy fess, 
‘ Altho | 


Po og | so" | eons | 
I st y* ELECTRICITY FOR ANY JOB 
if ANY HERE 


BURGESS BATTERIES 


THE COMPLETE LINE-FOR EVERY PURPOSE 


FLASHLIGHTS » RADIO + HEARING AID 
IGNITION » TELEPHONE + INDUSTRIAL 
BURGESS BATTERY COMPANY. - FREEPORT, ILLINOIS 
POPULAR SCIENCE 
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242 


DURAPOINT DRILLS FOR 1,S5, HARDENED STEEL 


Style S (Stand. Style R (Standard in artes Mo and voder 


PRICE LIST 


re 
5 


i 


seSezbERasEsS 


= bigasenussueua 


‘izes up to 114% obtainable at proportionate cost 

Drills In 64ths ang Sands now In stock, tolerance normally +008, ce of 
order. Please do not order closer tolerance than you teed. Drills below {y" on special order. All drills trot te 
jt listed aide at the price of the size next larger. Specify your largest chuck size 


than @ wheel cutter for circular cutting. $2.50, Postpaid. 


and Peapy “Pal 
FE AW craven TRACTORS 


frais’ produictio 
SHAW "iractore 


BUILD YOUR OWN RIDING EFFECTIVE IMMEDIATELY 
TRACTOR—“WAR HORSE’ New! A sure cure for condensation drip from 
using old auto parts, powered by 2 HP. cold water pipes, Pliable, cork-filled NoDrip Tape 
or lnrger air-gooled engine: or walking eliminates wet floors, makes idle space usabl 
to. 3 WLP. oF Gui, Clean, Kary te Apply.No tools needed. Covers 
joints as well as irate Pes. $428 
\ardware, dept. stores, lumberyards, 
Roll envugh fort tect orig’ pipe SL3e 
tof Rachie and Canada 
FREE NODRIP TAPE CIRCULAR 
J. W. MORTELL CO. 


534 Burch 51 Kankakes, 


‘Of rubber tires 
plow. Plans for 
Butlaing, io, few hours, any one of 
Above, postpaid “for $1.00 ‘(state 
Which’ wanted) or all for $2.00. 
Money ‘Buck Guarantee! 


Invaluable for mechanic, sportsman, stamp collector, gunsmith, etc. 
MAGNIFIES the piece under in- hammer enales — stomp collec: 
tpacan end HOGBLGHTS i ter~spertimet yng ie end 
rig rare thilded trom weet, sther Rec wont gcoarel ora, 
Widely wood. pe ships; nd’ \twpeaneg oad euSiee reseeey 
Sevalty veloable ts'tee' home lee asuert 
workshop, checking threads, Eyepiece adjustable for height 
fonsinn sel markings on aoe and leevy base. Lens of 
‘ond dls inspecting pt Sotcal” plese, rose 
Work, Invaluable for gunsmiths sail gi 
Thecking’ heodspoce, sear” and 

mm mengnttotion, S883, 


medi 
MAKE EXTRA MONEY lens, 3 x, $2475, C—5" 


200-PS LAFAYETTE STREET 
NEW YORK 12 


JULY, 1955 
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DRILL PRESS OWNERS! 


HeRE’s 1 Too. wiTH 5 DISTINCT USES 
THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


uancs a sueraces pant. a 403 $750 
}OVES + Ri (OS count 


- “AEE BASU 
L PRESS TAl 


ARE STEAM CARS 
—— BACK? 


3 PRECISION 


INDICATING 
TOOLS IN ONE 


NORK WIGGLER 
for FAST and 
Accurate Set: mile 


AIL THE COUPON 


, Dept. PS, 2125 


firele to grinch din. The only 
Universal Wiggier of ite kind, 


ORK PRODUCTS COMPANY 
Dept. 236, 5607 8. Main St. 
_Los Angeles 1. Oauif. 


BUILD YOUR OWN MACHINE TOOLS! 


\_ Blueprints $1.00 - Catalog FREE 


a <1 


ARMORY 
fuccess 


VERY LITTLE WORK TO FINISH 
SAVE A LOT OF MONEY 
ORDER YOUR SET TODAY 


GET THE IMPROVED 


ts UPER DRILL GRINDING ATTACHMENT 


Sharpens round shank drils from 3/32" to 1-1/16" diameter. Grinds 
‘or dull dil like new in four accurate drill point angles — 49°— 59 
RECESSED ANGLE GU NEED 
rmediom and long twist drils from 1-1/2" up to 11". Attaches to bench of 
Srinder — equally sited for hnd er power-operaed grinding wheel. ys for 
inl theft week. The Grinding Fisture Tht Gives ‘Rounded Point 


CRANDALL MFG. CO. 
1512 W. Slauson Ave. Dept. FB-7 
The Work or Money Refunded —_Los Angeles 44, Calif. 


SLIPIT 


NEW 5 WAY 
LUBRICATING FORMULA 


ollsh * Cutting Ol 


FOR THE HOME 
Especially compounded to make hard-to-open 
WINDOWS, DOORS, DRAWERS move unbe- 
lievably easy. Retards swelling. Extremely long 
lasting. Excellent for Oiling and Greasing all 
HOUSEHOLD APPLIANCES. 


FOR THE SHOP 
A NEW, POWERFUL, PENETRANT for loos- 
ening rusted, corroded machine parts, pipe joints, 
nuts, bolts. FINE LUBRICANT, EFFECTIVE 
DE-RUSTER for all tools and instruments. 
GREAT AID in machining, drilling, tapping, 
reaming of Aluminum, copper, ete. 


FOR THE SPORTSMAN 
Now you can give your 


GUNS + RODS * REELS + FLIES 
the most effective, longest lasting care, 


25¢ 60 1.20 
at hardware, 5-10, Dept. & Seurs stores 


Sere sT PROBUCES INC. 


Lubricont + Penetront + De-ruster + 


FREE RADIO BUYING GUIDE 


‘VANKEE" Tools 


also make fri 


st throngs of new shop workers, trained 
war industries, have been using “Yankee” 
Tools for the first time... mastering fresh 
trade skills which will stand them in good 


| stead in the years to come. They have learned 


what skilled mechanics have long known 
«that “Yankee” Tools complete innumer 
| able tasks faster, easier, and Letter. 


“YANKEE” SPIRAL SCREW ORIVER No. 1208 
1 Sie for Every Purpne 


ANKEE” TOOLS 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


120, of * Yankee-Handyman" Tools 
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Get the 


SMOOTH-ON 
REPAIR 


Keep your heating and 
plumbing systems, house- 
hold equipment, utensils, 
tools ete. in repair with 
Smooth-On No. 1 Iron Re- 
pair Cement. You can 
easily do it yourself—make 
repairs that last, yet are 
inexpensive. 


Smooth-On is easy to 
use. You apply it like put- 
ty—hardens like. metal. 
Stops leaks. Seals cracks. 
Tightens loose bolts, rivets, 
screws, parts, fixtures. Re- 
quires no heat, no disman- 
tling of apparatus. 


Keep a can of Smooth- 
On Handy. Does not de- 
teriorate. Ask for it at 
your regular hardware 


Case) 


store in 1*-oz., 7-oz., or larger containers. 
If you don't find it there write us direct. 


THIS REPAIR FR EE 


HANDBOOK 


Full of ea: 
40 pages 


, short-cut repain 

170 diagrams. Simple di 

rections. Pocket sive, Handily in- 
dexed. Absolutely FREE — send 
the coupon 

| ———SIGN AND MAIL TODAY=—- 


4 
Smooth-On Mtg. Co., Dept. 58, I 
570 Communipaw Ave., Jersey City 4, M. J. 
Please send the Smooth-on Handbook! | 
Name I 
Address... 0.eeeeee I 
1 
TAS yinserecunscnceanrennesesnind ! 


Dot wih SMOOTH-ON 
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MADE FROM IMPORTED BRIAR 
se 


310 
Die tian et al 
acon eteniog 


| grains, in’ modern 3 
$3.50 to $10. At leading to- 
becconists everywhere. Write 
for free illustrated booklet. 


©. B. WEBER & CO., 146 Cator Ave., Jersey City 5, NJ. 
BR ting —Forging—Heat Treati ONT Hardenin 


ONZE FO UNDRY 


2 


TUT Tet WW Foe we 
“a ton Py eutaaneete me 


a4 THE HEART 


| AUTOMATIC RETOOTHER *°5.i2"°| 


Makes New Profits 


ny ize te 

4 to 16 points, Old 

teeth fall off an 
chips, Simple to 
operate. A perfect 
sob. 


BURR MFG. C0. ic\etcs se, cant 


What keeps the pages 
nice and neat 


| \ And guarantees the 
EVINRUDE eons 


er ree 
GUMMED REINFORCEMENTS 


BUY MORE WAR BONDS .. . AND HOLD THEM! At Stationery Departments Everywhere 
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Pipe-Tobaceo i i 


at its best 


: Howto Cut Any Size 
Hole with One Tool 


Clean, fast cuts from 34" to 112" diometer —in 
steel, sheet metal, boiler plate, durcl, plastics, 
wood, masonite, hard rubber, fibre and other 
materials, with 


RICH, NATURAL, NUTTY Flavor 


Adjustable 
HOLE 
Carrtagetrede since 1056 | CUTTER 


LUCITE | Se 


Pome ” John Middleton, 1203 
‘alnut Tobacco St., Phila. 7, Pa. 


made for 


ions — ol tool viers. One 
Bruno does the work of 


cece ab ot Only 
SRS Racha tint“Srdee, | | Sara Towel c it, 
MAURICE LANNON land ewer oy 295 | 
"Lite + 


Ger 
sttico Box 686, North Hollywood, California. 


Idea! for use in portable drill, hand 
bbroce or dil press. High-speed steal 
bode easy to re-sharpen. Ruggedly 
built. Designed by cutting tool en- 
sgineers. MONEY BACK GUARAN- 
TEE. Bruno No. 100 has Y4" straight 
shank. Also ‘a8 100-8, with 
bit stock for braces. Cutting range 


Just ike @ com: 

pou, it's eory 

fo set for ony 
diometer. 


fond priced ot $495. Cutting range 
Vte 2". 


YOUR OWNi@ ik 
. Business » ) a jal A q 
You Siok a ; sod aude ak business of il j 
| bee 


your own reconditioning saws with the Foley trene No. 100 in elecie el trane No, 100 
Automatic Saw Filer, which makes old saws ‘cutting 1¥2" hole in metal box. cutting plastic 
cut like new again. The Foley is the ONLY ma yoal 

machine that files all hand saws, also band and Terre 


circular saws. Easy to operate—no eyestrain. 
SEND FOR FREE PLAN-shows how | 
fo start in spare time—oo canvats: 
ig. Sead coupon today—n0 sles 4 
iseawe elke , Enclowd Find Money Order] ShipCOD.] | 
[ane 1008295” CyNe-1008,sashou$295 | 
FOLEY Guéimad SAW FILER [GINS TO1S495 Cane or, sashok sass | 
FOLEY MANUFACTURING CO. {ieae 
[FT trie Aiteen Senta | st | 
cove Fanon Fig Vs raon Damp | 
Nee. a bone ee A 
Addie 
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“Mow To RUN 
‘A LATHE” 


Wisi fep tle one 
andbook on the eure 
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“Tomorrow” is almost here; that new shop 
can now be planned. Soon you can see your 
plans materialize, an up-todate shop be- 
gins to take shape, new tools and equip- 
ment are again in sight. 


‘A South Bend Lathe will provide the nu- 
cleus for your shop, as a precision lathe 
is the most useful and versatile of all 
machine tools. Turning, boring, drill 
reaming, milling, polishing, facing, filing, 
honing, cutting threads—it's practically a 
shop in itself. It’s the essential all-purpose 
machine tool around which to plan and 
build your shop. 


Yes, priorities still govern shipments, but 
“tomorrow” is almost here and it's time 
to make plans. Write for’Catalog No. 9-G, 
illustrated in color. 


456 EAST MADISON STREET 


Buy War Savings Bonds end Stamps regularly. 


9-INCH LATHE FEATURES 


Fine workmanship by highly skilled machine 
tool craftamen. 


‘Superfinished spindle with large bearings. 


Belt drive for smooth, quiet operation at high 
spindle speeds. 


Back-gear drive for power and low speeds. 
‘Six, eight, twelve, or sixteen spindle speeds. 


‘Thread cutting range, (Model A)—4 to 224 
er inch, 48 pitches. 


Precision lead screw for thread cutting. 


‘Three hand-scraped V-ways and a flat way on 
the bed insure perfect alignment of head- 
stock, saddle and tailstock. 


LATHE ATTACHMENTS. Tho versatility of 
all South Bend Lathes is further broadened 
through attachments and accessories for 
many classes of special work. 


ilders For 38 Years 


SOUTH BEND LATHE 


WORKS 


SOUTH BEND 22, INDIANA 
POPULAR SCIENCE 


ifetime 
joroceo- 
rained 

BUCKRAM 


Dmamented p 


in REAL 
P3-KARAT 


NATION, 
NUCAr. 
LULA 


Borition on” Ds 
Srascnteds ban 


ere’ YOUR CHANCE OF A LIFETIME TO OWN THE WorLD’s Mos 


Covers EVERYTHING Amateurs and Pi 
Want to Know About Every 


i Of Photo 


_ 


y ala 
ENCYCL OP) 
OF 
PHOTOG) 


per printing that cannot be dul 


2,600,000 Words! | OVER. 7,000 rm esas saa 


E 


cyclo Be 
rotography ever produced! 

Sniy a limited edition of this Encyclopedia, 
sing our last remaining supply of the very 
finest beautiful white coated paper—paper bo 
Ionger being made under War. Production 
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